To: Wroble, Julie[Wroble.Julie@epa.gov}; McClintock, Katie[McClintock.Katie@epa.gov}

Cc: Downey, Scott{Downey.Scott@epa.govl; Stifelman, Marc[Stifeiman.Marc@epa.gov}; Barber,
Anthony[Barber.Anthony@epa.gov}
From: Koprowski, Paul

Sent: Sat 3/5/2016 12:23:17 AM
Subject: RE: update from incident management team meeting

235393333

Thanks Julie. | caught the same things pretty much. | would add on the since they ID’d
locations for the monitors at Uroboros we should see an SAP from Chris Moore very
soon. I've contacted Anthony to see what he needs. | think we're pretty tapped out in the
region so if we'll have to find some from another region or somewhere else.

| also noted they were pretty proud that the final incident action plan was approved.

I'll also note that the representatives from the city, county, forest service, Portland public
schools, managers, leadership and Governor’s office had not “red” items worth
mentioning. Gabriela (Governor’s office) talked messaging about but that's mostly what
the JIC is working on. | alerted Harry Craig that the data would be coming soon.

Paul

Paul Koprowski

U.S. EPA,; Oregon Operations Office
805 SW Broadway, Suite 500
Portland, Oregon 97205

(503) 326-6363

From: Wroble, Julic

Sent: Friday, March 04, 2016 3:43 PM

To: McClintock, Katie

Cec: Koprowski, Paul ; Downey, Scott ; Stifelman, Marc
Subject: update from incident management team meeting

Maybe Paul has more to add:

Air Quality: Two new sites have been ID’s near Uroboros, but low on equipment so not sure if
work can be done. (Is this an area where EPA can help with? Paul will check for more info.

Community Engagement: 1) link has been sent out for community requests; 2)there’s a draft
response plan process

Environmental health/Risk assessment: Information to be released next week, Wed — DEQ’s soil
data for bullseye area, correlating health assessment indicating low soil levels, low risks; fact
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sheet about gardening saying that it’s 0.k to garden. Gov office asked about why ecarlier message
said no garden, response was that based on earlier data and with an abundance of caution, that
was the recommendation 3 weeks ago. More recent data has indicated gardening to be ok.

Air sampling data release date is March 14 — Farrar needs time to review and assess prior to
release.

Cancer: no elevated rates of cancer found.

Epi/surveillance: preliminary results of urine testing are available. Most ND, but few positive
results for cadmium in urine need to be understood and explained.

I asked when we could see the data and was directed to Aaron Borisenko at DEQ who provided
it.

I’ll try to look this over today before I leave.

Julie Wroble|Acting Unit Manager, Risk Evaluation Unit/Toxicologistf USEPA Region 10/1200
6™ Ave., OEA-140/Seattle, WA 98101|T: 206-553-1079|e-mail: wroble julie@epa.gov
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To: Holsman, Marianne[Holsman.Marianne@epa.gov}
Cc: Hedgpeth, Zach[Hedgpeth.Zach@epa.gov]

From: McClintock, Katie

Sent: Fri 2/12/2016 4:13:46 PM

Subject: RE: FYI

Marianne —

| read the article this morning and noticed comments about epa without talking to us. Zach and |
went to both Portland facilities this week and can help provide some technical clarifications if
necessary.

From: Holsman, Marianne

Sent: Friday, February 12, 2016 8:04 AM

To: Koprowski, Paul <Koprowski.Paul@epa.gov>; McClintock, Katie
<McClintock.Katie@epa.gov>; Kowalski, Ed <Kowalski.Edward@epa.gov>; Hastings, Janis
<Hastings.Janis@epa.gov>; Smith, Judy <Smith.Judy@epa.gov>; Philip, Jeff
<Philip.Jeff@epa.gov>; Bray, Dave <Bray.Dave@epa.gov>; McLerran, Dennis
<mclerran.dennis@epa.gov>; Pirzadeh, Michelle <Pirzadeh.Michelle@epa.gov>

Subject: Fw: FYI

FYI, folks. See below. Alison in OAQPS is helping get responses to a list of questions
from Oregon Public Broadcasting reporter, Cassandra Profita. See note below and
excerpt from a Portland Mercury story re: the use of the "baghouses" at the two
facilities.

From: Davis, Alison

Sent: Friday, February 12, 2016 7:34 AM
To: Holsman, Marianne

Subject: FYI

Cassandra also sent us this last night — just passing along. You have probably already seen it.
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This was reported in one of our alt weekly papers, and it would be good to get some
clarification. It doesn't look like they talked with anyone at the EPA, but they are attributing some
information about the effectiveness of "baghouse" pollution controls to your agency:

htto//www . portlandmercury. com/BlogtownPD X/ archives/2016/02/09/essential-pollution-controls-
lacking-at-two-glass-plants-blamed-for-cadmium-emissions

TLAND glass studio that state environmental
d two toxic carcinogens for years or decades

"THE SOUTHEAST PORTLAND glass studio that state environmental regulators
believe emitted two toxic carcinogens for years or decades doesn't use a crucial
pollution control device on its furnaces. And it’s not the only glass factory in town to omit
the safety equipment

The Mercury has learned that neither Bullseye Glass, 3722 SE 21st, nor its cross-town
competitor Uroboros Glass Studio, 2139 N Kerby, have “baghouse” pollution control
devices installed on their glass melt furnaces—even as they employ the devices in other
parts of their operations. A DEQ official confirmed Bullseye didn’t have a device on its
glass furnace. Uroboros’s owner confirmed the same about his company.

The lack of the controls—which the US Environmental Protection Agency says can catch nearly
100 percent of harmful particulates—makes it easy to see why regulators now suspect both
outfits have been releasing vaporized cadmium into the air surrounding their factories."

Alison Davis

Senior Advisor for Public Affairs
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US EPA, Office of Air Quality Planning & Standards
Research Triangle Park, NC 27711
Desk: 919-541-7587

Mobile: 919-624-0872
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To: Hedgpeth, Zach[Hedgpeth.Zach@epa.gov]
From: McClintock, Katie

Sent: Fri 2/12/2016 3:39:15 PM

Subject: FW: Request for MSDS Copies
Arsenic.pdf

Cadmium.pdf
Chrome Oxide.pdf

lron Chromate.pdf
Lead Frit.pdf

Selenium.pdf
Sodium Bichromate.pdf

From: GRUNOW Greg [mailto:GRUNOW.Greg@deq.state.or.us]
Sent: Thursday, February 11, 2016 11:.04 AM

To: McClintock, Katie <McClintock.Katie@epa.gov>

Subject: FW: Request for MSDS Copies

And it’s me again!

As you requested, here are the MSDS sheets I got from Bullseye for some of their color
additives. I had asked Bullseye for MSDS copies for their colorant additives that contain arsenic
trioxide, cadmium, selenium, chromium, and/or lead. As chromates, the iron chromate and
sodium bichromate products should both be Cr+6 materials, but, while labeled iron chromate, the
MSDS that was supplied is actually for iron chromite, which would be a Cr+3 compound. I've
asked Eric Durrin at Bullseye to clarify the product(s) being used.

Greg

Greg Grunow
Natural Resource Specialist
ODEQ Northwest Region

503-229-5690
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rrunow.ereg(@deq.state.or.us

From: Eric Durrin [mailto:ericdurrin@bullseveglass.com]
Sent: Tuesday, February 09, 2016 11:59 AM

To: GRUNOW Greg

Subject: RE: Request for MSDS Copies

Hello Greg,

Here are the MSDS sheets for the colorants that you were asking about.

Regards,

Eric Durrin | Bullseye Glass Co. | 503-232-8887x103
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To: McClintock, Katie[McClintock.Katie@epa.govl; Hedgpeth, Zach[Hedgpeth.Zach@epa.gov]
From: Owens, Katharine

Sent: Thur 2/11/2016 11:48:50 PM

Subject: Spectrum Glass Co.

Madonna has kept me in the loop on Bullseye since Spectrum is larger, in Washington and a
potential hot issue. If you foresee a scenario where the facility would need an applicability
determination it would be helpful for me to see the facility. I hear you two are going up next
week. If you think this is something necessary down the line and you’re okay with one extra on
your inspection next week, I would be happy to accompany you both. I still have my credentials
© (they don’t expire until 8/31/2017).

Looks like it’s only 40 mins away, if I'm looking at the correct facility:
htips://echo.epa.gov/detailed-facility-report?{id=110020498978

-Katie
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To: Hedgpeth, Zach[Hedgpeth.Zach@epa.gov]

From: McClintock, Katie

Sent: Wed 2/10/2016 4:19:45 PM

Subject: Fw: paper on chromium emissions

Mechanisms of chromium emissions from Wool Fiberglass Furnaces Final.pdf

From: Fairchild, Susan

Sent: Monday, February 8, 2016 4:27 AM
To: armitage.sarah@deq.state.or.us

Cc: McClintock, Katie

Subject: paper on chromium emissions

Sarah, Katie asked that | send this paper to you also. It explains the mechanism of
chromium emissions from glass furnaces. The focus is on wool fiberglass, but other
glass furnaces would have similar mechanisms.

Because the mineral components of the glass ‘recipe’ can influence the rate of furnace
wear due to glass chemistry and interaction with the refractory minerals, the chromium
emission rate at Spectrum should be expected to differ from wool fiberglass furnaces
(and even from other art glass furnaces, depending on the amount of cullet used and
the differences in glass recipes).

The references are also really useful for further understanding of the different variables
that may be involved.

Susan Fairchild

Senior Environmental Scientist
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(919) 541-5167

USPS Address:
OAQPS/SPPD/MMG
Mail Code D 243-04

Research Triangle Park, NC 27711
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MECHANISMS OF CHROMIUM EMISSIONS
FROM WOOL FIBERGLASS
GLASS-MELTING FURNACES

Susan Fairchiid

June 2015

US Environmental Protection Agency
Office of Air Quality Planning and Standards
Sector Policies and Programs Division

Research Triangle Park, NC 27711
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MECHANISMS OF CHROMIUM EMISSIONS FROM FURNACES IN THE WOOL FIBERGLASS
INDUSTRY

WOOL FIBERGLASS MANUFACTURING

The Wool Fiberglass Manufacturing source category includes any facility engaged in producing
wool fiberglass from sand, feldspar, sodium sulfate, anhydrous borax, boric acid or any other
materials. In the wool fiberglass manufacturing process, molten glass is formed into fibers
which may then be bonded with an organic resin to create a wool-like material that is used as
thermal or acoustical insulation. The category includes, but is not limited to the following
processes: glass-melting furnace, marble forming, refining, fiber forming, binder application,
curing and cooling.

FURNACE TECHNOLOGIES

One wool fiberglass manufacturer provided the EPA with general schematics of the four
different furnace types used to produce wool fiberglass. In general, these are electric furnaces
(including both cold-top electric and electric steel shell) and gas-fired furnaces (including both
oxyfuel and air-gas).?!

The industry is capable of producing a variety of products on any type of furnace, however, the
current general industry trend is to manufacture residential insulation on rotary spin lines
which are fed by gas-fired furnaces, and high density fiberglass products on flame attenuation
lines which are fed by either electric or gas-fired furnaces. Higher density products typically
have a lower production rate in order to achieve both a higher volume of fiberglass per cubic
foot and greater amount of resin application to that fiberglass volume. Electric furnaces are
generally more suited to that production rate, although the production line fed by a gas-fired
furnace can be designed to also produce higher density products.

CHROMIUM REFRACTORIES

Chromium as chromite (Cr,03) is added to refractories to provide superior resistance to both
thermal and chemical attack.

“Refractory materials are chemical compounds that are used as structural materials forming
insulation linings and/or as containment vessel in high temperature and corrosive
environments in many industrial processes. The use of chromium in refractories is second in
importance to its metallurgical applications. The mineral chromite is the only ore of chromium.
About 15% of the total world chromite consumption is from the refractories industry.” 2

1 Mike Pettis, Owens Corning, Inc. in response and follow-up to site visits conducted at wool fiberglass
manufacturing facilities, December 2012.

2 According to the EVISA website, “The European Virtual Institute for Speciation Analysis is a service provider in the
fields of speciation analysis. EVISA's web portal is the primary source for all those seeking information about
chemical species with respect to analysis, biological activity (toxicity, nutritional value, metabolism), legislation
(laws, rules, standards) and research in related fields.”
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ANH Refractories writes in their website®, “Wool and C-Glass* makers rely on NARCO's
extensive line of chrome-alumina materials, the SERV and JADE brands, available in standard
pressed brick, large cast shapes, and Cast-in-Place linings.”

In 2012, the EPA requested under authority of section 114 of the Clean Air Act (CAA), chromium
(total and hexavalent) emissions testing and furnace construction data of all operating glass-
melting furnaces located at wool fiberglass facilities in the U.S. This CAA section 114
Information Collection Request (ICR) included questions to obtain information about the
chromium content of all refractories based on location in the furnace, furnace age, last rebuild
and repair date, and anticipated furnace life. While the facility-specific data are confidential
business information (CBI), the data characterizing the use of chromium refractories in furnace
construction were averaged at each furnace location according to percent chromium in the
refractory. These data are presented in Table 1 below.

According to the North American Insulation Manufacturers Association (NAIMA), “Fiber glass
companies have chrome emissions because insulation glass manufacturers use refractory
products that contain chrome to make up the glass furnace (see Attachment 8, spreadsheet
showing typical chrome content). These can either be in glass contact (pavers (floor) or
sidewalls) or above glass (superstructure (frontwall, backwall, and breastwalls)), along with port
and stack. Insulation manufacturers use these ... refractories because of the unique
composition of C- Glass. C-Glass contains boric oxide (B,03). This oxide is essential to give the
fiber necessary characteristics for its specific use. Unfortunately, boron compounds are not
compatible with refractory containing alumina (Al,03). Alumina is a key component in just
about every other major form of high temperature refractory. Since the advent of chrome
based refractory, insulation manufacturers have been able to extend furnace life up to 50
percent. Without these refractories, wool fiber glass manufacturers would not likely be
competitive in the global marketplace.”

FUNCTION AND PURPOSE OF CHROMIUM REFRACTORY IN THE WOOL FIBERGLASS INDUSTRY

Chromite, derived from ore, is used in the material formulation for the manufacture of
chromium refractories for its ability to withstand the interior fiberglass furnace environment.®
The European Virtual Institute for Speciation Analysis (EVISA) evaluated chromium refractories
in use across industry sectors, and summarizes that “Chrome-based refractories are typically
used in cement kilns, secondary steel refining furnaces, foundry sands, glass melting furnaces,
and incinerators. In some cases alternative materials -- such as magnesium-aluminium spinels,
spinel-bonded magnesite and high alumina refractories -- have replaced chrome-containing
refractories. However, these materials do not always meet performance or cost requirements.”

3http://www.anhrefractories.com/ANH-refractories-about. ANH Refractories was formed by a merger of A.P.
Green, NARCO, and Harbison-Walker in 2001.

4 per NAIMA, C- Glass is the generic glass chemistry designation for fiberglass insulation

5 “Chromium in Refractories”. Sept. 2000. Dr. Mariano Valez, Ceramic Engineering Dept., Univ. MissouriRolla.

2
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Table 1. Percent of Chromium in Refractory by Furnace Location

Furnace Oxyfuel Air Gas Furnace | Notes
Location Furnace (% (% chromium)
chromium)

Glass Contact | 30-60% 28-95% The glass/metal line is along this wall.

Side Wall

Glass Contact | 30-80% 28-60% Beneath the level of the molten glass.

— Floor Paving

Breast Wall 30-60% 0% Raw material furnace feed is typically in
this area.

Crown 30-50% 0-85%* The interior arching ‘roof’ of the
furnace above the glass melt.

Back Wall 30-80% 28-95% The area at and above the outlet of the
furnace where molten glass is extruded.
Temperatures and corrosion are
typically higher in this area.

Portneck / 50-92% 0-95% Leading to the throat of the furnace.

Stack

Throat 50-92% 50-95% The furnace exit.

2Companies did not report chromium in the refractories of the crown of airgas furnaces. However, during site
visits conducted by the EPA in December 2012, one facility operating an air-gas furnace explained that the
reduction in chromium emissions was due to a ‘hot repair’ conducted on the crown, during which the repair was
made using a non-chromium refractory patching material. This company stated that the crown was constructed of
high-chromium refractories.

EVISA, a service provider in the field of speciation analysis, summarizes on their website® that
“the usefulness of chromite as a refractory is based on its high melting point of 2,180 °C (3,960
°F), moderate thermal expansion, neutral chemical behavior, and relatively high corrosion
resistance. Chromite enhances thermal shock and slag resistance, volume stability and
mechanical strength. In contact with iron oxide, it forms a solid solution (a homogeneous
crystalline phase composed of different minerals dissolved in one another) with iron oxide and
expands considerably, causing the refractory to crumble (bursting). Adding magnesia can
prevent this phenomenon.”

“Substitutes for chromium-containing products are available, but they sometimes have a
shorter life span. Also, a substitute that works in one application may not work in another
application, or the life span is significantly reduced.”’

Shttp://www.speciation.net/

7 From Babcock and Wilcox Plant Service Bulletin. “Refractories, Plastics, Insulation or Textiles Containing
Chromium Compounds”. Babcock and Wilcox is a Field Testing Service which specializes in technical advice in
industrial construction.
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FURNACE DESIGN

Table 2 presents a summary of the chromium test data for wool fiberglass glass-melting
furnaces. The data show a significant range of chromium emissions. Available data indicate that
all furnace types use high chromium refractory in some areas (see Table 1). Because chromium
refractories are used at and below the level of the glass in all wool fiberglass glass-melting
furnaces (as shown in Figures 1-4), all of the glass-melting furnace types have some sources
that emit at very low levels. However, only gas-fired glass-melting furnaces show a potential to
emit chromium at higher levels, and to form hexavalent chromium in the furnace environment
due to both temperature and chemistry. The glass-melting furnace design (layout and location
of chromium refractory), energy source, glass chemistry and rate of refractory corrosion are the
major factors affecting chromium emissions from glass-melting furnaces.

Table 2. Range of Chromium Compound Emissions by Glass-Melting Furnace Type

Glass-Melting Furnace Type Chromium Compound Emissions (Ib/1,000 tons glass
pulled)
Electric Steel Shell 0.0022 -00.039
Cold-Top Electric 0.00078 —0.027
Air-Gas 0.0025 -0.96
Oxyfuel 0.011-3.5

ELECTRIC FURNACES

The average emissions of all metal HAP are very low for electric glass-melting furnaces. This low
emission potential is inherent in the glass-melting furnace design. Electric glass-melting
furnaces establish a crust on the raw material at the surface of the molten glass during the
startup process. During normal operation, the electric furnaces use electrodes which are
embedded below the crust and within the molten glass to maintain the temperature of the
melt, while the temperature above the melt is low. Electric furnaces also have lower air flows
and low turbulence above the glass melt. Therefore, the potential for metal emissions (as part
of the total PM entrained in the exhaust gas) from electric glass-melting furnaces is much lower
than from gas-fired glass-melting furnaces.

Electric furnaces also do not have the same potential to emit chromium as gas-fired furnaces.
The maximum measured chromium emissions at an electric furnace is approximately equivalent
to the minimum chromium emissions at an oxyfuel furnace. Although electric glass-melting
furnaces are lined at and below the glass/metal line with chromium refractories, they are
constructed using either non-chromium refractories (cold-top electric) or steel in place of
refractories (electric steel shell) above the glass/metal line. This design is used because electric
glass-melting furnaces operate with a dry batch cover and are tapped at the bottom or end of
the glass-melting furnace to draw off the molten glass. Raw materials are constantly added to
the top of the glass-melting furnace in damp form, which maintains the crust on the surface of
the molten glass.
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Figure 1. The Cold-Top Electric Furnace

Steel shell glass-melting furnaces have a steel enclosure above the glass/metal line and cold-top
electric glass-melting furnaces use non-chromium refractories above the glass/metal line. The
air above the melt inside an electric glass-melting furnace is below 300CF, and is not hot
enough to warrant use of chromium refractories. Even if chromium refractories were used to
construct the crown of the electric glass-melting furnace, the temperature of an electric glass-
melting furnace above the glass/metal line is insufficient to drive the chromium to its
hexavalent state.

Information provided by the industry on furnace design indicates that gas-fired glass-melting
furnaces have a higher potential to emit chromium compounds than electric furnaces due to
the placement of the high chromium refractory, the physical layout of the furnace, the size and
placement of the burners in relation to the sides and top of the glass-melting furnace, the peak
flame temperature, the depth from the burners to the top of the raw materials, the
temperature at and above the melt, and the oxide concentration of the glass-melting furnace
gas environment. In addition, the oxyfuel furnace (the predominant type of gas-fired furnace)
shows the greatest potential to convert chromium to its most toxic form, hexavalent chromium,
due to the significantly higher temperature above the glass melt line of a gas-fired furnace.
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Figure 2. The Electric Steel Shell Furnace

THE AIR-GAS FURNACE

The data submitted by the wool fiberglass manufacturing industry on glass-melting furnace type
and construction materials {in response to both NAIMA’s voluntary survey and under the EPA’s
section 114 ICR) indicate that the highest emitting glass-melting furnace is an oxyfuel glass-
melting furnace constructed using chromium refractories. However, all glass-melting furnaces
with the high chromium emissions were either oxyfuel or air-gas glass-melting furnaces.

Air-gas furnaces have a higher potential to emit PM than oxyfuel furnaces because air-gas
furnaces require that combustion air or oxygen and natural gas be blown into the furnace. This
increases the gas flow velocities and turbulence above the glass melt line, which increases the
potential for particle entrainment in the exhaust gas.

As early as the 1970’s, furnace designers across the glass sector (which includes container,
fibers, flat and specialty glasses) were replacing air-gas furnaces with oxyfuel technology, and
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expected the oxyfuel furnace to overtake the industry for the future manufacturing process®. By
2003, 29 percent of the air-gas furnaces at wool fiberglass insulation facilities had been
replaced by oxyfuel furnace technology, and elements of furnace design, such as burner
placement and crown height above the glass melt (or ‘slag’} were known to affect both firing
rate and glass pull rates. A higher crown height results in a lower average crown refractory
temperature, Figure 3. The Air-Gas Furnace
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and reduces the alkali corrosion of the crown. However, as recently as 2003, the oxyfuel
furnace designs still used the silica crown refractory which was known to present problems in
operation at the oxyfuel furnaces, including severe corrosion at the hinges of crown bricks.®

ADVANTAGES OF THE OXYFUEL FURNACE

The oxyfuel furnace has numerous advantages over the air-gas furnace for the glass industry. In
both furnace types, the fuel is natural gas (CHa). Air contains 78.9% nitrogen, which acts as a
ballast and reacts with oxides in the glass furnace. The combustion process in the air- gas
furnace is:

CH4 + Oz + Np -~ - CO,, H20, NOx, trace gases
The combustion process of the oxyfuel furnace is:
CH4 + O3 -——---- - CO,, H,0, trace gases

Because only oxygen and the fuel natural gas are needed in the combustion reaction, nitrogen,
which comprises almost 80% of air, is not introduced to the furnace. Several benefits are

& Oxyfuel Fired Glass Melting Technology — Experience, Evolution and Expectation. H. Kobayashi and A. Tasca,
Praxair. Presented at the Annual Meeting of International Commission on Glass {ICG) Campos do jord,oSP Brazil.
Sept 21-25, 2003.

9 Severe corrosion leading to breakthrough, typically at joints and hinges of the refractory surfaces is called a ‘rat
hole,” or ‘rat-holing.’
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realized as a result of eliminating N2 including: increased productivity, greater energy efficiency,
enhanced flame stability, reduced exhaust gas volume, and reduced NOx and PM emissions.

The actual flame temperature is determined by the flame radiation efficiency and the
combustion system. The best radiation efficiency occurs when both heat absorption of the load
and heat refraction of the furnace walls are maximized. The combustion system is optimized
when no products of incomplete combustion remain (i.e., CO and H, from partial combustion of
CHa, and unreacted 02 which may occur as a result of chemical dissociation, a common
problem at high temperatures.)

The required fuel input is greatly reduced in the oxyfuel furnace in comparison to the air-gas
furnace. The exhaust volume per unit of fuel input is reduced as a function of the elimination of
nitrogen, and the available heat increases as a result of the same driver.

Productivity is increased both because of optimized heat transfer (via flame to the load) as well
as the raw material substitution of cullet for all or most of the raw minerals needed to produce
wool fiberglass. Because cullet is glass that has already been melted at least once, the atomic
bonds of the elements of the mineral assemblages do not exist in the glass; they have already
been severed in the first melting. Also in the first melting, gases such as oxygen in SiO4 (silica)
and SiO2 (silicate minerals) has already been liberated, and the resulting glasses are free of
those atomic bonds. They therefore melt readily and at a much lower temperature than raw
minerals, the eutectic point is reached quickly, and hence the production rate is greatly
increased.

Oxyfuel furnaces have much lower energy demands compared to air-gas furnaces because a
portion of the heat input provided by the natural gas is not wasted in heating non-oxygen
components (e.g., nitrogen) present in ambient air. In oxyfuel glass furnaces, peak flame
temperatures approach 5,000 °F, whereas air-gas flame temperatures peak at about 3,560 °F.

The volume of exhaust gases is reduced significantly in the oxyfuel furnace as nitrogen is
eliminated from the combustion process in the furnace. The oxyfuel furnace design achieves a
large reduction in nitrogen oxides (NOx), which results from the fact that ambient air (which
contains nitrogen and other compounds) is not introduced into the high-temperature zone
above the glass melt. Instead, the oxyfuel glass-melting furnace design mixes the natural gas
fuel with industrial-grade oxygen for combustion, thus reducing NOx emissions. The reduction
in the use of outside air in the furnace greatly reduces the overall volume of furnace gases
exiting the furnace stack, and hence PM emissions are greatly reduced as well.

Nitrogen also acts as a ballast in the air-gas furnace. Because it is eliminated in the oxyfuel
furnace, combustion in the oxyfuel furnace is nearly complete and immediate. Management of
the oxygen : natural gas mixture to raw material throughput must be closely monitored to
optimize the production rate.

FURNACE MATERIALS AND DESIGN

Initially, air-gas furnaces were replaced with oxygen technology by simply adjusting the size of
the ports used to inject air into the furnace, narrowing their diameter to account for the
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reduction in volumetric flow associated with using oxygen rather than ambient air. The balance
of oxygen and natural gas in the furnace was typically also adjusted, and the aim of the oxygen
flame, which is much hotter than the air-gas flame, was sometimes adjusted when possible.
However, the location of the oxygen port in relation to the natural gas ports is not easily
changed until the furnace rebuild. Other furnace features that require changes to the furnace
design and/or gas flow through the furnace can only be added at rebuild.

The oxygen and natural gas jets in the oxyfuel furnace should be designed, aimed, and
positioned to optimize the combustion process specific to each oxyfuel furnace design.
Refractory corrosion is exacerbated when the flame direction is too high (i.e., aimed at the
crown), the crown is too low for the furnace design, or when the flame is too robust (and
impacts the opposite side of the furnace).
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Figure 4. The Oxyfuel Furnace

The Department of Energy’s (DOE’s) Office of Industrial Technology, in association with persons
in the glass manufacturing, refractory production sectors and the Oak Ridge National
Laboratory, conducted studies to determine ways to optimize energy uses, needs and
efficiencies in industrial sectors. In these studies, it was agreed that oxyfuel glass-melting
furnaces will ultimately replace air-gas glass-melting furnaces by 2020 due to economic and
environmental factors. Participants in the Industrial Technologies Program (ITP), under the
DOEt’s Energy Efficiency and Renewable Energy program, described the demands an oxyfuel
glass-melting furnace places upon the refractory lining: “The ITP has recognized that a
reduction in overall domestic energy consumption will occur if the primary energy-consuming
industries improve their own energy efficiencies. Recognizing this need, the glass industry is
currently converting older, conventional air-fuel-fired furnaces to oxyfuel firing, or in the case
of new construction, is building new oxyfuel-fired furnaces instead. This has caused oxyfuel
technology to become one of the fastest growing technologies in the glass industry because it
promises pollution abatement, increased glass-pull effectiveness, capital cost savings and
increased energy efficiency. For example, a recent study has shown that approximately $202M

9

ED_000719_00024042 EPA_000218



in energy savings per year in 2005 and a $445M per year savings by 2020 could be expected
with the conversion of air/fuel to oxyfuel—fired glass manufacturing furnaces. These results,
which reflect energy savings of 2.8 and 14.2 TBtu/year, respectively, are based on the
projection that 61 percent and 100 percent furnace conversions will occur by the years 2005
and 2020, respectively.”

According to technical sources,'% lonce a source of reasonably priced oxygen becomes
available, the oxyfuel glass-melting furnace is the design favored for use by glass manufacturers
due to the advantages of oxyfuel furnaces over other glass-melting furnaces discussed above
(i.e., low NOx emissions, low energy demands per volume output of glass, and high production
rate, especially with the increased use of cullet in the raw material mixture).

CHROMIUM EMISSIONS AND THE GAS-FIRED FURNACE

“Unlike other fiber glass furnace classes, virtually all of the above-glass refractory in a gas-oxy
furnace?is also chrome bearing. Currently, there is no material available that is as good as
chrome based refractory to resist the chemical corrosion and have the structural integrity at
the higher temperature necessary to operate a gas-oxy furnace... Fiber glass furnaces
necessarily use chrome-based refractory products. Virtually all of the above-glass refractory in
gas-oxy furnaces, unlike other furnace classes, is chrome-based refractory.”!3

Although all glass-melting furnaces are constructed using chromium refractories'* 1> at and
below the line of contact defined by the refractory wall and the molten glass within the glass-
melting furnace (the glass/metal line), oxyfuel and some air-gas glass-melting furnaces have
other glass-melting furnace parts constructed using chromium refractories, such as the crown
and forehearth. The use of chromium refractories above the melt line is necessary to obtain the
desired furnace life and reduce the necessity for hot repairs of the furnace. When the hot,
corrosive and reactive gases of a gas-fired glass-melting furnace come in contact with the high-
chromium refractories lining the area at and above the glass melt in high-temperature glass-
melting furnaces, the chromium is available to be oxidized and converted into its hexavalent
form.

In the stated opinion of the trade association (NAIMA, February 2012), oxyfuel furnaces have
greater chromium emissions than other furnaces because “the combination of furnace design,

10 “Oxygen Production” McGuineness, Rober M. and Kleinberg, William T. 1998.Oxygen-Enhanced Combustion.
Charles E. Baukal, Ir. ed.

11 Us Department of Energy, Efficiency and Renewable Energy, Industrial Technologies Program, Final Technical
Report, “Compressive Creep and Thermophysical Performance of Refractory Materials”. Oak Ridge National
Laboratory, June 2006, p. 9.

2 The term gas-oxy, gas-oxyfuel, and oxyfuel are used interchangeably by the trade association. We are using the
term “oxyfuel” here because it is the predominant term in the technical literature,and denotes a gas-fired furnace
that uses oxygen in place of air in the natural gas-fired furnace.

13 Comments of the North American Insulation Manufacturers Association on Behalf of the Wool Fiber Glass
Manufacturers EPA’s Proposed Rule National Emissions Standards for Hazardous Air Pollutants: Mineral Wool
Production and Wool Fiberglass Manufacturing. Angus Crane and Granta Nakayama. February 3, 2012.

14 Letter from NAIMA to U.S. EPA, January 28, 2013,
B Wool Fiberglass Manufacturing Industry Meeting Notes, August 31, 2011
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glass composition, higher flame temperatures, higher water vapor concentration, and an
oxidizing atmosphere with increased concentration of oxides (filterable and condensable PM)
can cause more rapid deterioration of the refractory in a gas-oxy fiber glass insulation
manufacturing furnace than in other types of glass furnaces. The concentration of glass batch
ingredient volatiles and water vapor in the oxyfuel furnace environment increases with the
reduction in the flue gas volume (as compared to air gas furnaces, which dominated the
industry prior to 1990). The peak flame temperatures are up to 40 percent higher than in air
gas furnaces which increases the rate of melting, lowers the eutectic point, and drives the
reaction of chromium from the trivalent (Cr,03) state to the hexavalent (Cr,06) state.”

NAIMA, in their February 2012 letter, added that “the higher temperature of the gas-oxy
burners can volatize the glass batch components more readily than in other furnaces. These
glass volatiles that contain alkaline earth oxides reduce the temperature that chrome can be
vaporized to as low as 1,832 degrees Fahrenheit. While the chrome must still reach
temperatures of 2,700 degrees Fahrenheit to 2,900 degrees Fahrenheit to oxidize the trivalent
chromium oxide (i.e., Cr,03 to Cr,0g), the potentially increased volatiles can contribute to higher
chrome emissions. The 40 percent higher peak flame temperature of oxyfuel burners also
raises the probability that available chrome will encounter the conditions that will convert it to
the hexavalent form (i.e., Cr.0s). Combined, these differences generate conditions which are
more corrosive to chrome refractory and can create favorable conditions for conversion to
hexavalent chromium (Cr,06) inside a gas-oxyfueled furnace.” According to NAIMA, “These
severe conditions do not exist in the other fiber glass furnace classes.” Note the flame
temperature of the air-gas furnace is sufficient to convert chromium to the hexavalent state,
and that the chromium emissions from air-gas furnaces is dependent upon the refractory
materials used to construct the furnace at and above the glass melt line. 16

The flame temperature of the oxyfuel furnace is 5000° F; the flame temperature of the air-gas furnace is 3,200-
3,500° F.
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Figure 5. Chromium Test Results for Air-Gas and Oxyfuel Furnaces

CHEMISTRY OF GLASS AND ITS RELATION TO CHROMIUM EMISSIONS

As discussed by Brosnan, 2012Y, the wool fiberglass ‘recipe’ uses alkali or alkaline earth oxides,
or boron oxide (borax) for its properties to terminate chains and sheets of silicon and oxygen
tetrahedral in glass melt. The result of this ability to terminate is the formation of
macromolecules. These macromolecules, kinetically unable to crystallize at low temperature,
essentially polymerize the glass.

Other studies’® advise us that, under normal industrial temperatures (which can exceed 1,300
CF) and oxidizing conditions, trivalent chromium, which is present in the refractory, oxidizes to
hexavalent chromium.?® The studies found that uncombined and available oxides were
responsible for a higher yield of hexavalent chromium. Consequently, an increasing
concentration of oxides in the oxyfuel glass-melting furnace environment increases the
formation of chromium from the trivalent state to hexavalent state. The condition of high
oxides in the oxyfuel glass-melting furnace environment is one characteristic of the highest
emitting glass-melting furnace.?°

Y Technology Review. Chromium Emissions from Wool Fiberglass Melting Furnaces. Brosnan, Denis A. Ph.D., PE.
Clemson University, Clemson, SC February 1, 2012.

18 Metallurgical and Materials Transactions, Lee,Y., Nassaralla, C.L., 1998.

¥ Metallurgical and Materials Transactions B. “Minimization of Hexavalent Chromium in MagnesiteChrome
Refractory”. Y. Lee and C. L. Nassaralla. Vol. 28 B, Oct. 1997-pp. 855-859.

20 ys EPA docket number EPA-HQ-OAR-2010-1042; document number 0067: Region 7 Notes on CertainTeed
Kansas City. June 10, 2011. 13 pages.
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According to Praxair, the formation of alkali vapors depends on furnace temperature, water
vapor concentration and the flame characteristics. Additionally, Praxair compared the new
oxyfuel furnace technology to the air-gas furnaces it replaced, and found that, “although the
total amount of alkali volatilization, which is approximately proportional to the total particulate
emissions, in an oxyfuel furnace, is less than that from the corresponding air fired furnace, the
average concentration of the alkali species is increased by as much as three fold due to the
elimination of nitrogen from the combustion air.”

Brosnan further explains that chromium enters the glass in wool fiberglass furnaces below the
glass line, and goes into solution without having the potential for volatilization at glass melting
temperatures®l. Chromium enters the silicate network structure of the glass as a ‘modifier’ of
the network, and cannot form glass on its own due to thermodynamic constraints. According to
Brosnan, chromium is held ‘rigidly’ in the silicate structure in interstices in the atomic network,
and is present in coordinated complexes with oxygen??.

Boron, a raw mineral additive required for the manufacture of wool fiberglass, is a highly
reactive component of the wool fiberglass formula and interacts chemically with oxides in the
furnace environment. Chromium refractory products have been developed for use with highly
reactive and corrosive glasses.?

CHROMIUM EMISSIONS AS A FUNCTION OF REFRACTORY CORROSION

Both chemistry and temperature function as drivers in refractory corrosion. Brosnan® defined
refractory corrosion as “refractory wear by loss of thickness and mass from the exposed face of
the refractory as a consequence of chemical attack by a corroding fluid in a process in which the
refractory and the corroding fluid react approaching chemical equilibrium in the zone of contact
between the refractory and the fluid.”?* (emphasis added).

Brosnan describes refractory corrosion as the contact between the reactive component, or
‘slag,” and the exposed surface of the refractory, or ‘hot face,” at elevated temperature.
Brosnan points to this interface as the driving mechanism for corrosion which continues
throughout the life of the lining. Later in this work, Brosnan adds that “the hot face
temperature primarily affects the rate of corrosion reactions....when the hot fact temperature
is more than 20°C above the eutectic?®, corrosion is rapid.” However, Brosnan adds that

2 Chromium volatilization is only reported in the non-equilibrium melting of glasses at plasma processing
temperatures, i.e., with flame temperatures typically reported as above 7,000°C (>12,000°F). Brosnan, 2012.

22 C, Nelson, Transition Metal lons in Glasses: Network Modifiers or QuasiMolecular Complexes, Mat. Res. Bull. 18
(1983) 959-966.

B New High Chrome Fused Cast Refractory for Use in Contact with Highly Corrosive Glasses. T. A. Myles and F.
Knee. American Ceramic Society Inc., Refractories Div., Sohio Engineered Materials Co., 1986.

24 “Corrosion of Refractories”, Brosnan, Denis A., Ph.D., P.E., Clemson University, Clemson, SC. in theRefractories
Handbook, ed.2004. Charles A. Schacht. Marcel Dekker, Inc. NY, NY.

5 The term eutectic systemis used to describe a homogeneous solid mix of atomic and/or chemical species, to
form a joint super-lattice, by striking a unique atomic percentage ratio between the components — as each pure
component has its own distinct bulk lattice arrangement. It is only in this atomic/molecular ratio that the eutectic
system melts as a whole, at a specific temperature (the eutectic temperature) the super-lattice releasing at once all
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maintaining a hot face temperature of not more than 20°C above the solidus temperature
between the slag and the refractory is impractical in many thick-wall refractory designs.

Corrosion of the refractory wall is further driven by slag penetration, which may result in both
densification spalling and thermal shock spalling. Spalling (i.e., flaking or fragmenting) of the
refractory wall increases the rate of refractory degradation.

Moreover, while the degradation of the glass-melting furnace refractory indicates increasing
chromium emissions, that process does not necessarily follow a normal and predictable
pattern. The degradation of refractories within the glass-melting furnace is a function of
numerous factors, including temperature, time, stress and the composite effects of aging and
creep response. These processes are highly nonlinear, so the traditional equations that assume
steady-state deformation rates are not appropriate (DOE, 2006).

The facility with the highest emitting glass-melting furnace (an oxyfuel glass-melting furnace)
submitted chromium testing over a single furnace campaign on four separate occasions over a
7-year period for state inventory reporting purposes. As shown in Table 4 below, those test
results are extrapolated using permitted production rates to estimate annual emissions of
chromium compounds. The estimated chromium emissions for 2004 are less than 5 pounds
annually. Repeated chromium emissions testing for the state reports in 2005 and 2008 and
permitted production rates for those years show chromium emissions increased to 540 pounds
per year for the same glass-melting furnace. Emissions testing conducted in 2010 which
speciated chromium by its compounds show that 93 percent of the chromium emitted was in
the hexavalent state. This glass-melting furnace was not reconstructed during this 7-year period
covered by the chromium testing.

Table 3. Summary of Chromium Emissions from 2004 — 2010 over a single furnace campaign.

Year Glass-Melting Furnace Chromium Emissions at Permitted Production Rate, Pounds per Year
2004 <5
2005 30
2008 114
2010 540

its components into a liquid mixture. The eutectic temperature is the lowest possible melting temperature over all
of the mixing ratios for the involved component species. Upon heating any other mixture ratio, and reaching the
eutectic temperature, one component's lattice will melt first, whilethe temperature of the mixture has to further
increase for (all) the other component lattice(s) to melt. Conversely, as a non-eutectic mixture cools down, each
mixture's component will solidify (form its lattice) at a distinct temperature, until all mateiral is solid. (Wikipedia,
2015).
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We have also found that as the refractories of the gas-fired glass-melting furnaces degrade, the
chromium of those refractories at and above the metal/glass line is emitted as particulate to
the outside air. Chromium from the refractories below the metal/glass line is absorbed into the
molten glass and becomes vitrified with the other raw minerals. Industry commented that
refractory loss from degradation of the refractory walls in use is approximately 20,000 pounds
of refractory annually?®. However, much of the loss occurs below the glass melt line. The
chromium released below the giass melt line is believed to mostly stay in the glass, although
testing that would demonstrate this has not been found to date.

e . - i . . e # sy il
Figure 5. Chromium refractory wear pattern with furnace age, shown at rebuild. (Photo courtesy of
Owens-Corning).

Table 3 shows that degradation of the chromium refractory resulted in a significant and
exponential increase in chromium emissions during this period. One glass furnace manufacturer
(Praxair, 2003) also corroborates that the rate of corrosion typically increases exponentially
with temperature, but notes exceptions to this principle. Owens-Corning provided photos of
the interior furnace refractory wall of a furnace that has been shut down for rebuild are shown
in Figures 5-7. Note the curved quasi-hemispherical cavities typical of the wool fiberglass
oxyfuel furnace interior. This pattern of refractory wear further supports the emissions profile
as an exponential increase in chromium with furnace age.

% Minutes of the August 31, 2011 Meeting between US EPA and Representatives of the Wool Fiberglass Industry
and NAIMA
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The industry has a strong economic incentive to develop and use longer lasting refractories in
construction of the glass-melting furnaces. Industry spokespersons have indicated that they rely
on using chromium refractories offering longer glass-melting furnace life?’. The cost of
rebuilding a wool fiberglass glass-melting furnace ranges from $10-12 million; most of this cost
is the cost of skilled labor (CertainTeed, 2011). While chromium refractories are more
expensive than conventional refractories, they are only incrementally so (DOE, 2006). When
conventional (high alumina/silica) refractories are used, the useful life of the glass-melting
furnace is about 7 years. Use of chromium refractories to construct a wool fiberglass
manufacturing oxyfuel furnace almost doubles its useful life when compared to other types of
refractories.

Figure 6. Furnace wear of chromium refractories in a furnace under rebuild. The ‘jade green’ color is
indicative of chromium refractory bricks. These chromium refractories are below, at, and above the
glass line. (Photo courtesy of Owens-Corning).

New refractory technologies are being developed, tested, and placed into operation when
viable to achieve longer furnace life. The development of fused-cast chromium refractories in
2000 made it possible to construct and operate oxyfuel furnaces over single campaigns of more
than 12 years. Newer technologies, such as cast-in-place chromium refractories are expected to
be implemented in the near future in some wool fiberglass furnaces.

27 Email from Lauren.P.Alterman@saint-gobain.com to persons at the EPA, July 27, 2012, 10:32 am.
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We collected source testing for all types of furnaces used in the wool fiberglass manufacturing
industry. Specifically, each air-gas and oxyfuel furnace was tested, and facilities that operated
identical electric furnaces provided testing for one furnace along with design, construction, and
refractory information for all furnaces operated. Industry provided schematics of all types of
furnace designs showing that while all wool fiberglass furnace ‘tanks’ (holding the molten
materials) are constructed of high-chromium refractory, only the gas-fired furnaces are typically
constructed from chromium refractories above the molten glass. Upon review of all the data
submitted, we found that only gas-fired furnaces are designed in a manner that, during
operation, may emit significant amounts of chromium compounds. Because the gas-fired
furnaces are the only furnaces in which the chromium refractory is exposed to oxidizing
conditions at temperatures exceeding 1,300 F, gas-fired furnaces clearly demonstrate a
greater potential for increased chromium emissions. While the highest emitting glass-melting
furnace is located at a major source, note that the design and operation of gas-fired glass-
melting furnaces is the same at major and area sources.

The thermal, physical and chemical properties of molten wool fiberglass cause corrosion and erosion to
the refractory lining of the glass-melting furnace, and the glass-melting furnace must be constructed of
materials capable of resisting this environment. Because oxygen burns very hot, some of the highest
refractory performance requirements in the industry are placed upon wool fiberglass oxyfuel glass-
melting furnaces.?®

Figure 7. Note the spalling of the chromium refractory at and below the glass line. This is an air gas
furnace that is being replaced by an oxyfuel furnace. (Photo courtesy of Owens-Corning).

2 “New High Chrome Fused Cast Refractory for Use in Contact With Highly Corrosive Glasses”, T.A. Myles and F.
Knee, in Ceramic Engineering and Science Proceedings, The American Ceramic Society, 1986).
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Consequently, an oxyfuel glass-melting furnace used to produce wool fiberglass must be
constructed of high-chromium refractories because these are the only types of materials
currently available that are suitable for this use and meet the rigorous practical demands of
wool fiberglass manufacturing. The industry has commented that the use of high-chromium
refractories is economically essential to wool fiberglass manufacturing. Because of the high
thermal and chemical stressors in oxyfuel glass-melting furnaces under normal operations,
high-chromium refractories are preferred by industry for economical and safe oxyfuel glass-
melting furnace operation. Construction using these materials significantly increases the life of
the glass-melting furnace. (Region 7, 2011; Saint-Gobain, 2012).

CHROMIUM EMISSIONS INCREASE PROPORTIONAL TO CULLET USE

The wool fiberglass industry has observed that chromium emissions increase with increasing
use of cullet (ref). Cullet is waste glass, and may either be internal cullet or external cullet. The
industry suggested that this may be due to chromium being released from the green glass
portion of cullet upon remelting. However, according to other sources, once chromium has
been added to a raw material mixture and melted to form a glass, it is not volatilized upon
remelting. In their comments to the EPA’s November 25, 2011 proposed RTR rule, NAIMA
attached the comments from a technical advisor to the industry and the EPA?°. Dr. Brosnan
commented on the potential for chromium to be released upon remelting of the cullet in which
it had been used as a colorant to impart a green color.

“Chromium is known as a constituent of glasses used for coloring purposes.
Chromium enters the silicate network structure of the glass as a modifier’ of the
network, as it cannot form glass on its own due to thermodynamic constraints. As
a modifier, any chromium in the glass is rigidly held in the silicate structure in
interstices in the atomic network. Infrared spectroscopy now suggests the
chromium is present in coordinated complexes with oxygen®°. The result is that
chromium is not volatiled from the glass at normal glass melting temperatures®?.
Chromium, which enters glass in (wool fiberglass) furnaces below the glass line,
i.e., goes into solution, does not have potential for volatilization. Therefore, it is
only potential volatilization from refractories at or above the glass line in
furnaces that is of concern in this (Iechnology Review) report.”

The glass chemistry and mechanisms of chromium emissions suggest that chromium emission
increase with increasing cullet use due to boride-driven reactivity in the furnace environment.
Borides are a required ingredient in the wool fiberglass ‘recipe’, because the borides impart the
properties needed to attenuate, or stretch, the molten glass into fibers that are flexible and
springy when cooled. However, as previously stated {(NAIMA, 2012; others...), the borides are
highly reactive as a chemical species in the furnace environment. When raw minerals

2 Dr. Denis Brosnan of Clemson University, South Carclina. Technology Review. Chromium Emissions from Wool
Fiberglass Melting Furnaces, February 1, 2012.

30 C. Nelson, Transition Metal lons in Glasses: Network Modifiers or QuasiMolecular Complexes, Mat. Res. Bull. 18
(1983) 959-966.

31 Chromium volatilization is only reported in the non-equilibrium melting of glasses at plasma processing
temperatures, i.e., with flame temperatures typically reported as above 7000 C (>12,000° F).
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predominate the raw material furnace feed mixture, oxides are readily released from those
minerals upon the first melting (silicon dioxide, soda ash, etc.) These oxides react freely with
the borides in the molten raw material mixture in the furnace environment. However, when
cullet is used in place of all or most of the raw minerals, the mixture is starved of available
reactants for the borides, and the borides will react with any available oxides. The most
available oxide in the reactant-starved furnace environment are the chromium oxides of the
refractory.

CONCLUSIONS

In summary, because of the advantages of oxyfuel glass-melting furnaces over other wool
fiberglass glass-melting furnace technology described in the preceding discussions, oxyfuel
glass-melting furnaces constructed of high-chromium refractories are expected to replace many
existing wool fiberglass glass-melting furnaces of other designs (Letter from NAIMA to Ms.
Susan Fairchild, EPA, January 28, 2013), particularly as sources of industrial oxygen are sited
near wool fiberglass facilities. 32

Consequently, electric glass-melting furnaces do not have the same potential to emit chromium
compounds that gas-fired glass-melting furnaces have, and accordingly, many of the chromium
test data collected at electric glass-melting furnaces are below the detection level of the
emissions measurement method. All of the test data for electric glass-melting furnaces were
also below the proposed chromium limit of 6 x 10 Ib chromium per ton of glass pulled for
glass-melting furnaces at major sources, as proposed by the EPA on November 25, 2011
(proposed RTR rule amendments). These data fall well below the final limit of 2.5 x 10-4 Ib
chromium per ton of glass pulled .

While the furnaces and control technologies are generally the same as those used at
promulgation of the MACT standard in 1999, there have been some developments in furnace
design and preference in control equipment33. Air-gas furnaces, once widely used throughout
this industry, have been mostly phased out due to high nitrogen oxide (NOx) and PM emissions.
In place of the air-gas furnace, oxyfuel furnaces are being constructed because they are more
energy efficient, and because they emit NOx and PM at very low levels. Review of the industry
literature3*353837.38 gnd public comments indicates that once a source of industrial oxygen is

32 0xygen-Enhanced Combustion, Baukal, Charles E. Jr., Prince B. Eleazar lll, and Bryan C. Hoke, Jr. 1998).

% From the EPA’s Wool Fiberglass Manufacturing Technology Review Memorandum. Conducted under CAA section
112{d)(6) for chromium. june 2015.

34 U.S. DOE Energy Efficiency and Renewable Energy, Industrial Technologies Program, Final Technicd Report.
“Compressive Creep and Thermophysical Performance of Refractory Materials”. Oak Ridge National Laboratories.
June 2006.

3 Oxygen-Enhanced Combustion, Chapter 7. Baukal, Charles E., Ir. 1998.

36 “Advances in Oxyfuel Fired Glass-Melting Technology”. Hisashi Kobayashi. January 2004.

37 “When Does Oxyfuel Make Sense?” Russell Hewertson, Combustion Technology, Air Products and Chemicals,
Inc., 2005.

% Diagnostics And Modeling Of High-Temperature Corrosion Of Superstructure Refractories In Oxyfuel Glass
Furnaces: Extended Superstructure Refractory Life Will Enhance Oxyfuel Firing Process. Elliott Levine, Office of
Industrial Technologies Energy Efficiency and Renewable Energy, U.S. Department of Energy, December 2000.
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sited in the vicinity of a wool fiberglass manufacturer, nearby facilities are likely to convert from
air-gas or electric to oxyfuel technology.

While chromium refractories were used prior to 1999, the manufacturers of these products had
not overcome some significant problems (such as spalling from thermal shock in certain high-
temperature applications). As a result, their use was confined to limited areas of the furnace
that typically experience low thermal shock or in areas where furnace repairs and refractory
replacement could be performed readily. Developments in refractory technology and in furnace
design are inextricably linked. Oxyfuel furnaces were not widely used prior to 1999 in the wool
fiberglass industry, due to a number of factors, especially refractory degradation in the wool
fiberglass furnace environment. The new technology at the time of an oxyfuel furnace
constructed using conventional refractories of that time (e.g., alumina-silicate, zirconium)
limited the furnace life to 4 or 5 years. With the advent of new refractory technology, life
expectancy of new furnaces is expected to be significantly longer. With the industry focus upon
new furnace designs and technology, the research to develop refractories that could withstand
high temperatures, thermal shock and corrosive materials yielded the development of new
types3? of chromium refractory products that are used for construction of oxyfuel furnaces.

As a result, the wool fiberglass industry began a trend toward oxyfuel furnaces constructed
using high-chromium refractory products, a trend that NAIMA noted is expected to continue
into the future. This gives rise to increased chromium emissions as a result of both wool
fiberglass raw material formulation (corrosivity) and associated refractory degradation (i.e.,
furnace wear). The EPA explained the mechanisms of chromium emissions at length in the April
15, 2011 proposal (78 FR 22379-22382) and in the Technology Review Memorandum for the
Wool Fiberglass Manufacturing Source Category that accompanied the April 2013 notice.

DISPOSAL (RECYCLING) OF CHROMIUM REFRACTORY FROM THE FURNACE REBUILD

As has been discussed earlier, the EPA proposed a number of ways in which the wool fiberglass
industry may reduce their chromium emissions. Use of a caustic (sodium hydroxide) scrubber at
the outlet of the dry electrostatic precipitator (DESP), raw material substitution (i.e., decreased
use of cullet with increased use of raw minerals), and rebuild of the furnace before the end of
its useful life. This last option predominates in the industry at this time, as technological
advances in furnace refractory are developing.

3 Fused-cast chromium refractories and cast-in-place chromium refractories are among the types of chromium
refractories in use in the wool fiberglass manufacturing industrysince 2000.

20

ED_000719_00024042 EPA_000229



.

Figure 8. A chromium refractory brick which is to be used in the rebuild of a new oxyfuel furnace. The
development of very large refractory bricks with very smooth surfaces, extends furnace life by reducing
the opportunity for glass breakthrough (‘ratholing’) at joints and brick to brick surfaces. (Photo courtesy
of Owens-Corning).

The outside wall of the glass furnace may be reinforced with up to two layers of refractory
blocks before the structural integrity of the furnace is threatened. After this point, when the
interior of the furnace wall is eroded sufficiently to threaten breakthrough by the molten glass,
the furnace is typically nearing the end of its useful life, and is scheduled for a rebuild.

Due to the toxicity of spent chromium refractories, wool fiberglass manufacturers must either
dispose of the spent chromium refractory in accordance with RCRA Hazardous Waste
requirements, or recycle these materials, which is typically conducted through the refractory
manufacturer. Under RCRA (40 CFR Part 261), owners/operators with a material that meets the
definition of Extraction Procedure (EP) Toxicity (that is, carrying a hazardous waste code) must
conduct testing on the materials to determine their disposal. Some refractory materials contain
chromium compounds as part of the refractory mixture. During operation, some of the
chromium compounds will be converted into a hexavalent chromium. This means that the
initial installation of the refractory material did not represent a health problem. However, when
the refractory needed to be removed it presented a serious health problem. Therefore, when
the refractory material is removed it creates a dust that may contain hexavalent chromium. As
a result, inhaling the hexavalent chromium increases the risk of lung cancer and may also cause
other health hazards.*°

407Health and Safety Issues on Brick, Refractory and Insulation. Bases”, Gary J., Pres. BRIL, Inc. Copley, Qhio. 11th
North American Waste to Energy Conference. 2003.
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At least two manufacturers of chromium refractories offer a recycling option to their customers
who have previously purchased these products for construction of their glass-melting furnaces.
“As concerns about the environmental impact regarding the disposal of chrome refractories
grew, NARCO took action and created the RESERV® Reuse Program to provide an alternative to
treatment and hazardous waste land-filling for the glass maker.” 4

41 |n Glass Global Community, 2015 (online website news and advertisement). Harbison Walker International.
North American Refractories Company. Cherrington Corporate Center, 400 Fairway Drive, 15108 Moon Township,
PA.
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SAFETY DATA SHEET

HUNTER

CHEMICALLLD
Prepared to U.S. OSHA, CMA, ANSI, Canadian WHMIS Standards, Australien WorkSafe, Japanese Industrial Standard JIS Z 7250:2000, and European Directives

TRADE NAME (AS LABELED):

SYNONYMS:
CASH:

e

PRODUCT USE:

Chromium (ilf) Oxide: Chromic Oxide; Chrome Oxide Green
1308-36-9
Various uses

CHEMICAL SHIPPING NAME/CLASS: Chromium (IIl) Oxide — Non-Regulated

et tstmoniae A A A S A

U.N. NUMBER:

NA

MANLIEACTURERS NAME: Various Manufacturers
DISTRIBUTORE NAME: Hunter Chemical LLC

ADDRESS:

290 Commerce Drive, Suite 405, Fort Washington, PA 19034

EMERGENCY PHONE: (800) 424-9300 (CHEMTREC)
BUSINESS PHONE! (2185) 461-1900

DATE OF PREPARATION: November 18, 2010

DATE OF REVISION: QOctober 23, 2013

DATE OF REVIEW October 28, 2013

MERGENCY OVERVIEW: Warning!

roduct Description: This product is a Light to Dark Green Crystalline solid with no odor,

ealth Hazards: Harmful if swallowed or inhaled. Causes irritation to skin, eyes and respiratory tract.
| Flammability Hazards: Non-Flammable product.
' Reactivity Hazards: This product is not reactive.
. Environmental Hazards: Release of the product is not expected to cause adverse effects 10 the aquatic environment. ﬁ
| Emergency Recommendations: Emergency responders must have personal protective equipment and fire protection
| appropriate for the situation to which they are responding. . :

EU LABELING AND CLASSIFICATION: This product meets the definition of a hazardous substance ot preparation
according to EU Regulations (EC) No 1272/2008.

EC# 215-180-0 is not classified in the Annex | of Directive 67/548/EEC

COMPONENT(S) DETERMINING HAZARD:

Chromium (l1l) Oxide

GHS CLASSIFICATIONS:

Skin liritation Category 3

Skin Sensitization Category 1 * FLAMMABILITY

Eve Irritation Category 2B S o ' J%«
* %

HEACTIVITY

SIGNAL WORD :

L

Warning : dar ; HEALTH

HAZARD STATEMENT: T oriin

H316
H317
H320

May cause skin Irritation

May cause an allergic skin reaction Seale: 0« Minimal 1= Slight 2 = Moderate
May cause eye irritation 3« Serious 4= Severe * = Chronic hazard

PREVENTION STATEMENT :

P202
P261
P272
P280
p2si

Do not handle until all safety precautions have been read and understood
Avoid breathing dust/fume/gas/mist/vapor/spray

Contaminated work clothing should not be allowed out of the workplace
Wear protective gloves/protective clothing/eye protection/face protection
Use personal protective equipment as required

B> DEKRA
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SAFETY DATA SHEET
HUNTER

CHEMICAL LLC

RESPONSE STATEMENT:

P321 Specific treatment is advised ~ see first aidd instructions
P363 Wash contaminated clothing before teuse

P302 +P352 IF ON SKIN: Wash with plenty of soap and water

P308 + P33 IF exposed or concerned: Get medical advice/attention
P33 + P13 |E skin irritation or rash occurs: Get medical advice/attention

HEALTH EFFECTS OR RISKS FROM EXPOSURE!:
ACUTE: Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. Inflammation of the
eye is characterized by redness, watering, and itching.

CHROMNIC: Prolonged or repeated skin contact may cause sensitization dermatitis and possible destruction and/or
ulceration. Repeated inhalation may cause chronic bronchitis. A review of studies conducted over 100 years showed no
conclusive evidence for a cancer hazard among workers exposed to aerosols formed by chromium metal or Chromium
(1)) compounds. The International Agency for Research on Cancer (IARC) has concluded that there is inadequate
evidence in humans or experimental animals for the carcinogenicity of Chromium (ill) compounds. The overall evajuation
concluded that Chromium (I11) compounds are not classifiable as fo their carcinogenicity to humans.

[ Hazardous Ingredients: T wm% CASF | EINECS# |  Hazad ‘ |

| Balance of other ingredients is less than 1% in concenteation (ot 0.1% for carcinogens, reproductive

| loxins, of respiratory sensitizers). - ‘

NOTE: ALL WHMIS required information is included in approprate sertions based on the ANSI Z400.1-2010 Tormal. This product has been classified in
sccordance with the hazard criteria of the CPR and the 508 coulains all the information required by the CPR, EU Directives and the Japanese
Industrial Standard JIS Z 7250; 2000,

SKIN EXPOSURE: I this product contaminates the skin, begin decontamination with running water. Minimum flushing is for
5 minutes. Remove exposed or contaminated clothing, taking care not to contaminate eyes. The contaminated individual
should seek medical atiention if any adverse effect occurs.

EYE EXPOSURE: If this product enters the eyes, open contaminated individual's eyes while under gently running water. Use
sufficient force to open eyelids. Remove contact lenses if worn. Have contaminated individual "roll” eyes. Minimum flushing
is for 15 minutes. Contaminated individual must seek immediate medical atlention.

INHALATION: If dusts generated by this product are inhaled, remove contaminated individual to fresh air. H necessary, Use
artificial respiration to support vital functions. Seek medical attention i breathing distress continues.

INGESTION: Routine use of this product is not expected to cause any situation which could lead to ingestion. If this
product is swallowed, CALL PHYSICIAN OR POISON CONTROL CENTER FOR MOST CURRENT INFORMATION.

If professional advice is not available, do not induce vomiting. Never induce vomiting or give diluents (milk or water) o
someone who is unconscious, having convulsions, or unable to swallow.

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: Individuals with pre-existing skin conditions may be aggravated
by exposure to this material «

RECOMMENDATIONS TO PHYSICIANS: Treat symptoms and eliminate overexposure.

FLASH POINT: Non-Flammable

AUTOIGNITION TEMPERATURE: Not Applicable

FLAMMABLE LIMITS (in air by volume, %): Lower NA Upper NA

FIRE EXTINGUISHING MATERIALS: Use fire extinguishing methods below:
Water Spray. Yes Carbon Dioxide: Yes
Foam: Yes Dry Chemical; Yes
Halon: Yes Other: Any “C" Class

,, DEKRA
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SAFETY DATA SHEET
HUNTER

CHEMICALLLC

UNUSUAL FIRE AND EXPLOSION HAZARDS: Not considered a fire or explosion hazard.

Explosion Sensitivity to Mechanical Impact: No
Explosion Sensitivity to Static Discharge: No
SPECIAL FIRE-FIGHTING PROCEDURES: Incipient fire responders should wear eye protection. Structural firefighters

must wear Self-Contained Breathing Apparatus and full protective equipment. Isolate materials not yet involved in the fire
and protect personnel. Move containers from fire area if this can be done without risk: otherwise, cool with carefully applied
water spray. If possible, prevent runoff water from entering storm drains, bodies of water, or other environmentally sensitive
areas. V

SPILL AND LEAK RESPONSE: Proper protective equipment should be used. Stop the flow of material, if this can be done
safety. Contain discharged material. For spills of solid material, sweep-up or vacuum spilled solid, minimizing the generation
of dust. Place in a proper container for reclamation or disposal. Dispose of in accordance with U.S. Federal, State, and local
hazardous waste disposal regulations and those of Canada and its Provinces, those of Australia, Japan and EU Member
States (see Section 13, Disposal Considerations).

WORK PRACTICES AND HYGIENE PRACTICES: As with all chemicals, avoid getting this proeduct ON YOU or IN YOU.
Wash thoroughly after handling this product. Do not eat, drink, smoke, or apply cosmetics while handling this product. Avoid
breathing dusts generated by this product. Use in a well-ventilated location. Remove contaminated clothing immediately.
STORAGE AND HANDLING PRACTICES: Containers of this product must be properly labeled. Empty containers should be
handled with care. Store containers in a cool, dry location. Keep container tightly closed when not in use.

Chemical Name ACGIH TLV OSHA TWA

Chromium {1Il) Oxide 0.5 mo/m? (As Or 0.5 moime (s Or
Compount Compound

VENTILATION AND ENGINEERING CONTROLS: Use with adequate ventilation to ensure exposure levels are maintained
below the limits provided below. Use a chemical fume hood or local exhaust ventilation, and process enclosure I necessary,
to control airborne dust. Ensure eyewash/safety shower stations are available near areas where this product is used.

The following information on appropriate Personal Proteciive Equipment is provided lo assist employvers In complying with
OSHA regulations found in 29 CFR Subpart | (beginning at 1910.132) or equivalent standard of Canada, or standards of
EU member states (including EN 149 for respiratory FPE, and EN 166 for face/eye protection), and those of Japan.
Please reference applicable regulations and standards for relevant details.

RESPIRATORY PROTECTION: Maintain airborne contaminant concentrations below guidelines listed above, if applicable. If
necessary, use only respiratory protection authorized in the U.S. Federal OSHA Respiratory Protection Standard (29 CER
1910.134), equivalent U.S. State standards, Canadian CSA Standard 794.4-93, the European Standard EN149, or EU
member states.

EYE PROTECTION: Safety glasses or goggles are recommended. [f necessary, refer to U.S. OSHA 29 CFR 1910.133,
Canadian Standards, and the European Standard EN166, Australian Standards, or relevant Japanese Standards.

HAND PROTECTION: Use chemically-resistant gloves when handling this product. If necessary, refer to U.S. OSHA 29
CER 1910.138, the European Standard DIN EN 374, the appropriate Standards of Canada, Australian Standards, or
relevant Japanese Standards.

BODY PROTECTION: Use body protection appropriate for task (e.g. lab coat, overalls). If necessary, refer to appropriate
Standards of Canada, or appropriate Standards of the EU, Australian Standards, or relevani Japanese Standards. lf a
hazard of injury to the feet exists due to falling objects, rolling objects, where objects may pierce the soles of the feet or where
employee's feet may be exposed to electrical hazards, use foot protection, as described in 1.8 OSHA 28 CFR 1910.136.

APPEARANCE (Physical State) and COLOR: Light to dark green crystalline solid with no odor
ODOR: No odor

5> DEKRA

Hunter Chemical LLC. Paoedol 6 180 9001:2008 Certitled

ED_000719_00024033 EPA_000234



SAFETY DATA SHEET

CHEMICAL LLC

ODOR THRESHOLD: Not Applicable

pH: Not Avallable

MELTING/FREEZING POINT: 2435%C (4415°F)

BOILING POINT: Not Available

FLASH POINT: Not Applicable

EVAPORATION RATE (n-BuAc=1): Not Applicable
FLAMMABILITY (SOILD, GAS): Not Available
UPPER/LOWER FLAMMABILITY OR EXLOSION LIMITS: Not Available
VAPOR PRESSURE (mm Hg @ 20°C (68°F): Not Applicable
VAPOR DENSITY: Not Applicable

RELATIVE DENSITY: Not Available

SPECIFIC GRAVITY: 5.10

SOLUBILITY IN WATER: Nedligible

PARTITION COEFFICENT (n-octanol/water): Not Avallable
AUTO-IGNITION TEMPERATURE: Not Applicable
DECOMPOSITION TEMPERATURE: Not Available
VISCOSITY: Not Applicable

STABILITY: Stable under conditions of normal storage and use.

HAZARDOUS DECOMPOSITION PRODUCTS: No information found
MATERIALS WITH WHICH SUBSTANCE IS INCOMPATIBLE: Lithium, glycerol
POSSIBILITY OF HAZARDOUS REACTIONS: Will not oceur.

CONDITIONS TO AVOID: Incompatible materials, dust generation.

TOXICITY DATA:

Chromium () Oxide CAS# 1308-38-8

No Data

SUSPECTED CANCER AGENT: Ingredients within this product are not found on the following lists: FEDERAL O8HA 7
LIST, NTP, IARC, or CAL/OSHA and therefore are not considered to be, or suspected to be, cancer-causing agents by these
agencies.

CARCINOGENIC EFFECTS: A4 (Not classifiable for human) by ACGIH, 3 (Not classifiable for human.) by IARC.
IRRITANCY OF PRODUCT: This product can be irritating to the skin, eyes, and respiratory system with prolonged contact.
SENSITIZATION TO THE PRODUCT: This product may cause allergic skin reactions.

BREPRODUCTIVE TOXICITY INFORMATION: No reports concerning the effects of this product and its components on the
human reproductive system,

ALL WORK PRACTICES MUST BE AIMED AT ELIMINATING ENVIRONMENTAL CONTAMINATION.

ENVIRONMENTAL STABILITY: When released into the soil, this material is not expected fo biodegrade. This material is
not expected to significantly bioaccumulate. No specific data available on this product.

CHEMICAL EFFECT ON PLANTS, ANIMALS AND AQUATIC LIFE: This product is not expected to be harmful to aquatic
life In very low concentrations.

PREPARING WASTES FOR DISPOSAL: Waste disposal must be in accordance with appropriate U.S. Federal, State, and
local regulations, those of Canada, Australia, EU Member States and Japan. ~

2 DEKRA
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SAFETY DATA SHEET
HUNTER

CHEMICALLLC

U.S. DEPARTMENT OF TRANSPORTATION (DOT) SHIPPING REGULATIONS: This product is not classified (per 49 CFER
172.101) by the U.S. Department of Transportation.
PROPER SHIPPING NAME: Chromium () Oxide
HAZARD CLASS NUMBER and DESCRIPTION: NOM-REGULA TED MATERIAL
UM IDENTIFICATION NUMBER:
PACKING GROUP;
DOT LABEL(S) BEQUIRED:
NOHTH AMERICAN EMERGENCY RESPONSE GUIDEBOOK NUMBER: NA
HO OUANTITY: MNone
MARINE POLLUTANT: The components of this product are not designated by the Department of Transportation to be Marine Pollutanis
{49 CER 172.101, Appendix B},

INTERNATIONAL AIR TRANSPORT ASSOCIATION SHIPPING INFORMATION (JATA): This product is not considered as
dangerous goods.

INTERNATIONAL MARITIME ORGANIZATION SHIPPING INFORMATION (IMO): This product is not considered as
G

NT C INTERNATIONAL CARRIAGE OF DANGEROUS GOODS BY ROAD
(ADR): This product is not considered by the United Nations Economic Commission for Europe to be dangerous goods.

dangerous goods.

UNITED STATES REGULATIONS:

1J.5. SARA REPORTING REQUIREMENTS: The components of this product are Not subject to the reporting requirements
of Sections 302, 304, and 313 of Title Ill of the Superfund Amendments and Reauthorization Act.

U.S. SARA THRESHOLD PLANNING QUANTITY: There are no specific Threshold Planning Quantities for the components
of this product. The default Federal SDS submission and inventory requirement filing threshold of 10,000 Ibs (4,540 kg)
therefore applies, per 40 CFR 370.20.
U.5. CERCLA REPORTABLE QUANTITY (RQ): None
U.S. TSCA INVENTORY STATUS: The components of this product are listed on the TSCA Inventory or are exempted form
listing.
OTHER U.S. FEDERAL HFEGULATIONS: None
CALIFORNIA SAFE DRINKING WATER AND TOXIC ENFORCEMENT ACT (PROPOSITION 65): Ingredients within this
product are not on the Proposition 65 Lists. .
CANADIAN REGULATIONS:
CANADIAN DSL/NDSL INVENTORY STATUS: The components of this product are on the DSL Inventory, or are exempled
from listing.
OTHER CANADIAN REGULATIONS: Not applicable.
CANADIAN ENVIRONMENTAL PROTECTION ACT (CEPA) PRIORITIES SUBSTANCES LISTS: Q
This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations and the
SDS contains all of the information required by those regulations.
CANADIAN WHMIS CLASSIFICATION and SYMBOLS: Not Controlled
EUROPEAN ECONOMIC COMMUNITY INFORMATION: '
EU LABELING AND CLASSIFICATION: This product meets the definition of the following hazard class as defined by the
European Economic Community Guidelines.

EU CLASSIFICATION: [Xi] lrritant

EU RISK PHRASES:  R36/38: Irritating to eyes and skin; R40: Possible risks of irreversible effects

EU SAFETY PHRASES: S22: Do not breathe dust; $37/39: Wear suitable gloves and eye/face protection

> DEKRA
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| SAFETY DATA SHEET
HUNTER

CHEMICAL LLC

AUSTRALIAN INFORMATION FOR PRODUCT: The components of this product are listed on the International Chemical
inventory list.

JAPANESE INFORMATION FOR PRODUCT:

JAPANESE MINISTER OF INTERNATIONAL TRADE AND INDUSTRY (MIT) STATUS: The components of this product are not
listed as Class | Specified Chemical Substances, Class Il Specified Chemical Substances, or Designated Chermical Subsiances by
the Japanese MITI.

JAPANESE ENCS INVENTORY: The components of this product are on the ENCS Inventory as indicated in the section on
Intemational Chemical Inventories, below.

POISONOUS AND DELETERIOUS SUBSTANCES CONTROL LAW: No component of this product is a listed Specified
Poisoncus Substance under the Poisonous and Delelerious Substances Control Law,

INTERNATIONAL CHEMICAL INVENTORIES:
Listing of the components on individual country Chemical Inventories is as foliows:
Asia-Pac: Lisled
Australian Inventory of Chemical Substances (AICS): Listed
Korean Existing Chemicals List (ECL): Listed
Japanese Existing National Inventory of Chemical Substances (ENCE): Listed
Philippines Inventory if Chemioals and Chemical Substances (PICCE): Lisied
Swiss Gifiliste List of Toxic Substances: Listed
LLS. T8CA: Listed

PREPARED BY:  Paul Eigbrell — (D8 Authoring PLUS)
DATE OF PRINTING: October 23, 2013

i e e A e

| The information contained herein is believed to be accurate but is not warranted to be so. Data and calculations are

' based on information furnished by the manufacturer of the product and manufacturers of the components of the

| product. Users are advised to confirm in advance of the need that information is current, applicable and suited to the

| circumstances of use. Hunter Chemical LLC assumes no responsibility for injury to vendee or third party person

| proximately caused by the material if reasonable safety procedures are no adhered fo as stinulated in the data sheet, |
| Furthermore, Hunter Chemical LLC assumes no responsibility for injury caused by abnormal use of this material even if
| reasonable safsty procedures are followed.

END OF SDS SHEET

B DEKRA
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Material Safety Data Sheet RESOURGE ALLOYS & METALS, ING.

Chemical Name Common Name
| Selenum Selenium

L e e

Section [

e . i S L i e

Emergency Telephone Number

561/790-7200

Telephone Number for Information

e

| Date Preparad

08/01/05

e e i

| Manufacturer’s Name
Resource Alloys and Merals, Inc.

Address
250 Business Parkway, Suite 1

G S |

Royal Palm Beach, FL 33411

e i

ACGIH TLY Ima/m ]

Section II — Hazard Ingredients/Identity Information

i R i

Hazarciou& Components 0SHA PEL Img/m]

Selenium

Section III — Physical/Chemical Characteristics

1265° F

g'Bomng Point

Vapor Pressure [mm Ho ) 1 @675 F Melting Point 4725° B
Vapor Density (AR = 1) NA Evaporation Rate NA

Steel gray, ododless
solid

N:.:;t soluble

Solubility in Water Appearance and Odor

| SRt R e e

Section TV - Fire and Explosion Hazard Data

Flash Point [Method Used] Flammable Limits LEL . UEL ‘
NA Not flammable MNA NA

(et s e L MﬁmW‘.,MMAw,wmwm‘.w‘mu.WMMWWMMWMWWW%WMWW.WMWWM.‘mwwmm ¥ e e

Extinguishing Media
Class D fire extinguisher, dr chemical or dry 5

d. Do nor use water.

Special Fire Fighting Procedures
Do not use water. Wear SCB apparatus if necessary.

Unusual Fire and Explosion Hazards
Dust may generate fire, Never use water on molten metal or charge wet metal or explosion will occur.

i A S

e

SRR e A s e R
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Section V — Reactivity Data

Unstable

b A

Stability

Conditions to Avoid

Wet or humid conditions

e U e

A R e i e

Stable (at room temp)

Incompatibility [Materials to Avoid]
Avoid contact with oxidizing agents. Avoid water with molten meral.

Wazsrdous Decomposition or Byproducis
At elevated temperatures, toxic oxide fumes may be evolved.

L L

e

i

Section VI — Health Hazard Data

Routels) of Entry: Inhalation? Skin? Ingestion? Eve Contact?
yes yes yes yes

Health Hazards

Cutting, melting, welding, soldering, or mechanical processing may produce dusts or fumes containing
celenium and/or its oxides. Breathing these dusts or fumes may present potentially significant healch
hazards. Dusts or fumes containing selenium may cause skin or eye irritation. Ingestion of significant
amounts of material is unlikely.

Cér;;iﬁageﬁicity; o NTP’?
yes

A A i S e

0SHA?

no

Signs and Symploms of Exposure
Headache, chills, fever, metallic taste or garlic breath.

Medical Conditions Generally Agaravated by Exposure
Diseases of the kidneys, skin, liver, lungs and gastrointestinal tract.

Emergency and First Aid Procedures

Eye and skin contact — flush eyes wich large amounts of water for at least 15 minutes; wash affected area
with large amounts of water and soap. Inbaled — temove to fresh air. Ingested — Induce vomiting, give
water ot milk. In each case, seek medical attention following immediate care.

e e S e
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Section VII — Precautions for Safe Handling and Use

rmﬁ eps i Be Taken in Case Materialis Released or Spilled

If metal is in 2 molten state, avoid contact with warter or moisture, Ifitisin a solid state, be careful of
sharp edees. Vacuum dust.

Precautions 1o be Taken in Handling and Storing

Use good housekeeping practices to prevent accumnularions of dust and keep airborne dust concentrations
4t 2 minimum. Avoid breathing dust or fumes. Store met | in a dry area away from incompatible materi-
als. Keep dust away from sources of ignition. Preheat meral when required to evaporate surface moisture
prior to melting. lce, snow, greasc, oil or moisture can cause explosions. Remove these contaminants
before charging ingot to melting furnace

Other Precautions
Use safe foundry practices.

e e e e

Section VIII — Control Measures

R S S i e e s Soi R i i

R&spi}atory Protection
A mask/full-face respirator should be worn if air contaminant concentrations exceed exposure limits ot
if excessive dust concentrations occur.

Yentilation
Provide ventilation necessary to maintain concentrations of air contaminants below recommended levels.

R e o e i e )

Eye Protection
Goggles should be worn if excessive d when working with molten metal.

Protective Clothing
Gloves should be worn to avoid cuts and during operations with significant skin contact (i.e. grinding).

Full protective clothing should be worn by workers exposed to heavy concentrations of dust or high heat
and during alloying operations to prevent injury from molten meral splashing, spilling, etc

Work/Hygienic Practices
As necessary to maintain exposures below ‘I'1Vs and PELs and follow good normal hygienic practices.

Information herein s given in good faith as authoridative ane vild,
Howeyer, nn wWarrantins, expressed or implied, tan he oo,

ED_000719_00024034
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SAFETY DATA SHEET

Mmmmwmmm

SECTION 1 - IDENTIFICATION

= . SECTONI-IDENTIFIGATION
PRODUCT NAME: JMB CADMIUM PIGMENT olac COMPANY:
LPLASO UNITED MINERAL & CHEMICAL CORPORATION
USD.OT./UNNAME: NOT REGULATED FOR TRANSPORT 1050 Wall Street West. Ste, 660, Lyndhurst, NJ 07071
Tel: 201-507-3300 Fax: 201-507-1506

RECOMMENDED USES: PIGMENT FOR USE IN PLASTICS, ARTISTS e-mail: inquiry@umccorp com

COLORS, PAINTS: COLORING MATERIAL FOR

USE IN CERAMICS AND GLASS EMERGENCY TELEPHONE NO.:

NOT FOR USE IN TATTOO INKS, COSMETICS,  USA — CHEMTREC: 1-800-424-9300

ANY MEDICAL RELATED APPLICATIONS OUTSIDE USA: +1 703-527-3887

WWMWMWMWWW“WWW

SECTION 2 - MAZARD [DENTIFICATION
GHS HAZARD CLASSIFICATION:
NOT CLASSIFIED
GHS LABEL ELEMENTS:
SIGNAL WORD: NO SIGNAL WORD
LABEL CODES/{ PICTOGRAMS. NO PICTOGRAMS
HAZARD STATEMENTS: NONE UNDER GHS CLASSIFICATION

PRECAUTIONARY STATEMENTS |

PREVENTION : NONE ASSIGNED UNDER GHS
RESPONSE : NONE ASSIGNED UNDER GHS
STORAGE : NONE ASSIGNED UNDER GHS
DISPOSAL : NONE ASSIGNED UNDER GHS

OTHER HAZARDS | U8, - HAZARDS NOT OTHERWISE CLASSIFIED / UN GHS - OTHER HAZARDS WHICH DO NOT RESULT IN CLASSIFICATION:
SEE 29 CFR 1910.1027 FOR THE OSHA CADMIUN STANDARD

NOTE = CADMIUM PIGMENTS ARE MUCH LESS HAZARDOUS THAN OTHER CADMIUM COMPOUNDS AS THEY AHE EXTREMELY
INSOLUBLE. THIS GREATLY REDUCES THE RISK OF ABSORTION OF CADMIUM INTO THE BODY AND AL SO GREATLY REDUCES THEIR
ENVIRONMENTAL HAZARD. AS SUCH. THE PRODUCER - JAMES M. BROWN LTD. ~ HAS NOT CLASSIFIED THEIR CADMIUM PIGMENTS
AS HAZARDOUS UNDER THE GHS SYSTEM FOR THE US OR UNDER EU REACH STANDABDS.  THE CATEGORY 'CADMIUM AND
CADMIUM COMPOUNDS” 1S REGULATED LINDER VARIOUS LS. LAWS (SARA 313 CERCLA, RCRA OSHA CADMIUM STANDARD AT 20
CER 19101027, CALIFORNIA PROPOSITION 65, VARIOUS STATE LISTS, ETC.) AS INDICATED ON THIS SAFETY DATA SHEET,

PER THE OSHA CADMIUM STANDARD - DO NOT EAT. DRINK, SMOKE, CHEW TOBACCO OR GUM, OR APPLY COSMETICS IN REGULATED
AREAS. CARRY THE PRODUCTS ASSOCIATED WITH THESE ACTIVITIES INTO REGULATED AREAS, OR STORE SUCH PRODUCTS IN
THOSE AREAS. (REGULATED AREA = AREA WHEREVER AN EMPLOYEE'S EXPOSURE TO AIRBORNE CONCENTRATIONS OF CADMIUM
IS OR CAN REASONABLY BE EXPECTED TO BE IN EXCESS OF THE PERMISSIBLE EXPOSURE LIMIT - SEE SECTION 8)

SECTION 3~ COMPOSITION | iNFORMATlON Ol INGREDIENTS

CHEWICAL COMPOSITION:  COMPONENTS: CAS NO. %
AS MIXTURES. ALL COLORS MAY CONTAIN (SEE NOTE 1): 25100
C1. PIGMENT RED 108 - CADMIUM SULFOSELENIDE RED 58336.34-7 ‘
C.I PIGMENT ORANGE 20 — CADMIUM SULEOSELENIDE ORANGE 12666-57-4 ot
C.1. PIGMENT YELLOW 35 - CADMIUM ZING SULFIDE YELLOW 8048-07-5 /‘% W
PLUS %
C.1 PIGMENT WHITE 21 - BARIUM SULFATE (SEE NOTE 2) 7727437 0.75

SYNONYMS: AS LISTED UNDER COMPONENTS
CHEMIGAL FAMILY: INORGANIC PIGMENTS

NOTE 1 THESE SUBSTANCES ARE SPECIFICALLY EXCLUDED FROM THE SPECIFIC CLASSIFICATION AND LABELLING ENTRIES IN THE GHS
TABLE COVERING CADMIUM COMPOUNDS.  THEY HAVE BEEN SELE.CLASSIFIED BY THE PRODUCER AS NOT HAZARDOUS ON THE BABIS OF
THEIR PHYSICAL AND CHEMICAL PROPERTIES — PARTICULARLY THEIR EXTREME INSOLUBLITY, A RISK ASSESSMENT CONDUCTED By THE
EL CONCLUDED THAT THESE PRODUCTS OFFER NO SIGNIEICANT HAZARD TO EITHER HUMAN HEALTH OR THE ENVIRONMENT. THEIR
REACH REGISTRATION HAS CONFIRMED THAT NO CLASSIFICATIONS ARPLY — EITHER FOR HUMAN HEALTH OR THE ENVIRONMENT.

NOTE 2. BARIUM SULEATE IS PRESENT IN EXTENDED / REDUCED STRENGTH (LITHOPONE-LIKE) PIGMENTSI/ICOLORS. T MAY ALBO BE
PRESENT AT LOWER LEVELS IN CADMIUM “PURE" TYPE PIGMENTS TO CONTROL STRENGTH TO CUSTOMERS' STANDARDS,

SECTION 4 ~ FIRST AID MEASURES

FIRST AID/ RESPONSE FIRST AID RESPONDERS SHOULD WEAR PERSONAL PROTECTIVE EQUPNMENT

SN ; IF ON SKIN: PROMPTLY WASH OFE WITH SOAP & WATER. REMOVE CONTAMINATED CLOTHING. GET
MEDICAL ADVICE/ATTENTION IF IRRITATION OCCURS, WASH CONTAMINATED CLOTHING BEFORE REUSE.

EYES IE INEYES: RINSE CAUTIOUSLY WITH WATER FOR SEVERAL MINUTES, REMOVE CONTACT LENSES IF
PRESENT AND EASY TO DO. CONTINUE RINSING. GET MEDICAL ADVICE/ATTENTION IF IRRITATION OCCURS,

A= NOT APPLICABLE Loc
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INHALATION : IF INHALED: REMOVE VICTIM 10 FRESH AIR AND KEEP AT REST IN A POSITION COMEORTABLE FOR
BREATHING. GET MEDICAL ADVISE /| ATTENTION IF ANY ADVERSE SYMPTOMS OCCUR.
INGESTION : IF SWALLOWED: RINSE MOUTH WITH WATER, THEN DRINK WATER TO DILUTE.  INDUCE VOMITING ONLY
UNDER THE DIRECTION OF MEDICAL PERSONNEL. NEVER GIVE ANYTHING BY MOUTH IF THE VICTIM IS
UNCONSCIOUS. GET MEDICAL ATTENTION IF LARGE QUANTITY IS INGESTED OR IF YOU FEEL UNWELL.

MOST IMPORTANT SYMPTOME/EFFECTS, ACUTE AND DELAYED
AS INORGANIC POWDER, INHALATION OF DUST MAY CAUSE DRYNESS OF MOUTH, COUGHING: DUST
CONTACT EYES MAY CAUSE IRBITATION / SORENESS. NO SYMPTOMS EXPECTED FROM SKIN COMIACT
OTHER THAN TEMPORARY COLORATION OF THE AFFECTED AREA  INGESTION MAY CAUSE SLIGHT
IRRITATION OF MOUTH AND THROAT,

INDICATION OF IMVEDIATE MEDICAL ATTENTION AND SPECIAL TREATMENT NEEDED, IF NECESSARY
CALL A POISON CENTERIDOCTOR/PHYSICIAN IN THE EVENT OF MAJOR INHALATION OR INGESTION

SECTIONE - FIRE FIGHTING MEASURES

SUITABLE EXTINGUISHING MEDIA ¢ WATER : [CAS FOGH FOAM (1) SO 04 DRY CHEMICAL. (X}
NOM-FLAMMABLE - USE MEDIA SUITABLE FOR THE SURROUNDING AREA

SPECIFIC HAZARDS [N CASE OF FIRE FIRE CONDITIONS MAY EMIT TOXIC (IRRITATING FUMES (CADMIUM OXIDE, SULFUR DIOXIDE)
AND GASES (BULFUR DIOXIDE) UPON THERMAL DECOMPOSITION.
SPECIAL PROTECTIVE EQUIPMENT &

PRECAUTION FOR FIRE FIGHTERS . IN CASE OF FIRE INVOLVING THIS MATERIAL, DO NOT ENTER THE FIRE AREA WITHOUT FULL
PROTECTIVE EQUIPNENT INCLUDING SELF-CONTAINED BREATHING APPARATUS. STAY
UPWIND AND ISOLATE THE AREA OF THOSE WITHOUT PROTECIIVE EQUIPMENT/
RESPIRATORY PROTECTION. COLLECT ALL FIRE CONTROL WATER FOR PROPER DISPOSAL ~
DO NOT ALLOW IT 7O ENTER DRAINS OR WATERWAYS,

SECTION 6 - ACCIDENTAL RELEASE MEASURES

PERSONAL PRECAUTIONS: WEAR FULL PROTECTIVE EQUIPMEN] (6EE SECTION 8) KEEP UNPROTECTED PERSONNEL OUT OF THE AREA.
REMOVE CONTAMINATED CLOTHING/EQUIPMENT AND WASH THOROUGHLY AFTER HANDLING / CLEANING THE SPILL.

ENVIRONMENTAL PRECAUTIONS: DO NOT RELEASE TO SEWLRS, WATERWAYE AND THE ENVIRONMENT. DISPOSE OF PROBPERLY VIA
LICENSED CHEMICAL WASTEHAULER (SEE BECTION 13

METHODS AND MATERIAL FOR CONTAINMENT AND CLEAN UP: SCOOP, SHOVEL OR USE A VACUUM WITH A HEPA FILTER 1O COLLECT
SPILL. AVOID GENERATING DUST, IF NEEDED LIGHTLY DAMP DOWN MATERIAL WITH WATER 10 CONTROL DUST LEVELS PLACE
INTO A PROPERLY LABELED IMPERMEABLE BAG/CONTAINER AND SEAL. MATERIAL WILL BE CLASSIFIED AS RCRA HAZARDOUS
WASTE AND MUST BE LABELLED IN ACCORDANCE WITH THE DSHA CADMILIM STANDARD - 29 CER 1910 1027(m)(3)(i).

SECTION 7 ~ HANDLING & STORAGE

PRECAUTIONS FOR SAFE HANDLING: WEAR FULL PROTECTIVE EQUIPMENT (SEE SECTION 8). USE WITH ADEQUATE VENTILATION. AVOID
SCATTERING INTO THE AIR / GENERATING DUST. CLEAN SPILLS PROMPTLY AND AVOID RELEASE TO THE BEWER SYSTEM/
WATERWAYS/ENVIRONMENT. EMPLOY GOOD HOUSEKEEPING TECHNIQUES 1O CONTROL DUST BUILD-UP ON EQUIPMENT AND
WORK AREA REMOVE CONTAMINATED EQUIPNMENTICLOTHING AND WASH THOROUGHLY AFTER HANDLING, KEEP CONTAINER
SEALED WHEN NOT IN USE. DO NOT EAT, DRINK, SMOKE, CHEW TOBACCO DR GUM, APPLY COSMETICS WHILE HANDLING OR IN
WORK AREA UBING THIS PRODUGT.

CONDITIONS FOR SAFE STORAGE, INCLUDING INCONPATIBILITIES: STORE ONLY IN THE ORIGINAL SEALED CONTAINERS IN A COOL, DRY
AREA. STORE AWAY FROM FOOD, DRINK, ANIMAL FEEDSTUEES. STORE AWAY FROM IGNITION BOURCES. CONCENTRATED ACIDS
AND POWERFUL OXIDIZING AGENTS,

SECTION & - EXPOSURE CONTROLS | PERSONAL PROTECTION

CONTROL PARAMETERS: SEE 29 CFR mm 1027 FOR THE OSHA CADMIUM STAN!JARD
EXPOSURE LIMITS: LS. OBHAPEL: 0O 0025 mg/m’ TWA ACTION LEVEL AS Cd, 0.005 mgim® TWA, AS Cd; 0.2 ma/im® TWA ANf} 06
mg/m® CEILING LIMIT AS Cd DUST FQR DRY COLOR FORMULATORS, 0.2 mg/m® TWA
SELENIUM COMPOUND AS Se: 15 mg/m’ TWA TOTAL DUST AS BARIUM SULFATE, 5 mg/m’
TWA ﬁ&SPiRAﬂLE FRACTION AS BARIUM SULF&TEE
U.S. ACGIHTLY:  0.01 mg/m® TWA, INHALABLE AS Cd, 0. QDZ mg/m® TWA RESPIRABLE AS Cd: 0.2 mg/m” TWA
SELENIUM COMPOUND. AS Se: 10 mg/m’ TWA TOTAL DUST AS BARIUM SULFATE
APPROPRIATE ENGINEERING CONTROLS :  USE LOCAL | MECHANICAL EXHAUST TO MAINTAIN AIR CONCENTRATIONS BELOW
OCCUPATIONAL EXPOSURE STANDARDS (SEE ABOVE)
PERSONAL PROTECTIVE EQUIPMENT:
RESPIRATORY PROTECTION :  HALF - MASK AIRPURIFYVING RESPIRATOR EOQUIPPED WITH A HIGH EFRICIENCY
PARTICULATE AIR FILTER FOR AIRBORNE COMCEMIRATIONS UP 1O TEN TIMES [HE
PERMISSIBLE EXPOSURE LINIT (BEE 29 CFR 1910.1027(g) FOR PROPER EQUIPMENT FOR
HIGHER EXPOSURE LEVELS)
HAND PROTECTION:  USE CHEMICAL RESISTANT GLOVES (RUBBER, PVC)
EYE PROTECTION: VENTED GOGGLEE OR FULL FACE SHIELD OR OTHER APPROPRIATE PROTECTIVE
EQUIPMENT THAT COMPLIES WITH 28 CER1910.138; ACCESS TO AN EYEWASH FOUNTAIN

OTHER PROTECTIVE EQUIPMENT:  LABCOAL, COVERALLS 10 PROTECT SKIN. HEAD COVERINGS, BOOTS OR FOOT
COVERINGS: ACCESS 10 A SAFETY DRENCH SHOWER

WA = NOT APPLICABLE Lot
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e ——————————

‘ SECTION 8- PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE :  YELLOW, ORANGE, RED OR MARDON COLORED POWDER
FLAMMABLE LIMITS:  LEL:& UEL: (N/A}

CDOR:  NOODOR VAPOR PRESSURE Imm Hgl:  NA
ODOR THRESHOLD :  N/A VAPOR DEMBITY [MIR=1): NA
pH (5% INWATER): APPROX. 7 RELATIVE DENSITY/SPECIFIC GRAVITY :  3.5-55
MELTING POINT | FREEZING POINT (°0):  NA SOLUBILITY INWATER (@20°C) . INSOLUBLE
BOILING POINT (PC) ;. NA PARTITION COEFEICIENT(hoc AOLWATER] - NO DATA AVAILABLE
ELASHPOINT ’F) . N/A AUTO IGNITION TEMP. (°C) e NOT ENOWN

EVAPORATIONRATE :  NA DECOMPOSITION TEMP. : 2300 (872°F)

FLAMMABILITY :  NOT FLANMMABLE VIBCOBITY :  N/A

e ——— e e

SECTION 10~ STABILITY AND REACTIVITY

memwmmmﬂmmwmm

BEACTIVITY . MAY REACT WITH STRONG ACIDS YIELDING TOXICIFLAMMABLE HYDROGEN SULEIDE GAB,
TOXIC HYDROGEN SELENIDE AND POSSIBLY SOLUBLE 1OXIC CADMIUM SALTS
CHEMICAL STABILITY . STABLE WHEN STORED IN SEALED PACKAGE UNDER RECOMMENDED STORAGE CONDITIONS
POSSIBLITY OF HAZARDOUS REACTIONS - HAZARDOUS POLYMERIZATION WILL NOT QCCUR
CONDITIONS TO AVOID:  CONTACT WITH INCOMPATIBLES: HIGH HEAT (20°C or 586°F), DUST IN VICINITY OF IGNITION
SOURCES, ELECTRICAL OR SPARK GENERATING EQUIPMENT
INCOMPATIELE MATERIALS . CONCENTRATED ACIDS, BTRONG OXIDIZING AGENTS

HMAZARDOUS DECOMPOSITION PRODUCTS :  FIRE/THERMAL DECOMPOBITON CAN PRODUCE HAZARDOUS FUMES (CADMIUM OXIDE,

SELENIUM DIOAIDE) AND GASES (SULFUR DIOXIDE)

e — e e i et

SECTION 11 — TOXICOLOGICAL INFORMATION

Wmmmmmmmmm%wmm‘mmm

POTENTIAL HEALTH EFFECTS:
ROUTES OF EXPOSURE :  SKIN EYES INHALATION, INGESTION

SKIN, EYES, INHALATION :  INHALATION OF DUST MAY CAUSE RESPIRATORY IRRITATION. DUST CONTACT WITH EYES

MAY CAUSE IRRITATION,
INGESTION:  THIS ROUTE 0F EXPOSURE 15 NOT LIKELY. NO KNOWN EFFECTS.
CHBONIC:  CHOSS OVEREXPOSURE OVER WANY YEARS MAY LEAD TO KIDNEY DAMAGE BUT THIS
SHOULD NEVER HAPPEN GIVEN MODERN WORKING CONDITIONS
ACUTE TONICITY ©  ARANGE OF VAULES HAVE BEEN REPORTED FOR SEVERAL SPECIES. ORAL LDsp VALUES ARE
NORMALLY 6000 mg/kg
SKIN CORROSION /IRRITATION :  NOT EXPECTED 10 BE IRRITATING
SERIOUS EVE DAMAGE [ IRRITATION:  NOTEST DATA AVALABLE: MAY CAUSE IRRITATION BUT BELOW GHS CLASSIFICATION
HESPIRATORY OR SKIN SENSITIZATION:  NOTEXPECTED TO BE SENSITIZING
GERMCELL MUTAGENICITY 1 NO TEST DATA AVAILABLE, PRODUCER HAS NOT CLASSIFIED AS MUTAGEN
CARCINOGENICITY :  US LISTED CARCINOGEN. NONE {} OSHA NP JARCE) OTHER(Y
AS GENERIC CLASS OF "CADMIUM AND CADMIUM COMPOUNDS': OSHA-Ca. CARCINOGEN
DEEINED WiTH NO FURTHER CATEGORIZATION. NTPKC KNOWH TO BE A HUMAN
CARCINOGEN: 1ACR-1. CARCINOGENIC 10O HUMANS
PRODUCER MAS ASSIGNED NO GHS CLASSIFICATION DUE TO THE EXTREME INSOLUBILITY
OF CADMIUM PIGMENTS AS COMPARED TO OTHER CLASSIFED SOLUBLE COMPOUNDS
REPRODUCTIVE TOXICITY :  NO GHS HAZARD CLASSIEFICATION
SPECIEIC TARGET ORGAN TOXICITY . SINGLE EXPOSURE:. NO GHS HAZARD CLASSIFICATION:
REPEATED/CHRONIC EXPOSURE: NO GHS HAZARD CLASSIEICATION-GROSS OVEREXPOSURE
OVER MANY YEARS MAY LEAD TO KIDNEY DAMAGE
ABPIRATION HAZARD :  NO DATA AVAILABLE: NO GHS HAZARD CLASSIFICATION
INTERACTIVE EFFECTS:  NODATA AVALLABLE

%WMWMMWMWW

SECTION 12 - ECOLOGICAL INFORMATION
ECOTOXICITY :  THE EXTHEME INSOLUBILITY OF THEBE PICMENIS [NDICATE THAT THEY OFFER NO
SICNIEICANT HAZARD.  NO ACTUAL TESTING HAS BEEN DONE AND A5 SUCH 1T IS
RECOMMENDED TO AVOID RELEASE TO THE ENVIRONMENT AND WATERWAYS,
TOXICITY - AQUATIC . NO TEST DATA AVAILABLE
TOXICITY TO DARHNIA:  NOTEST DATA AVAILABLE
TORICITY - TERRESTIAL :  NO TEST DATA AVAILABLE
PERSISTANCE & DEGRADABILITY:  HIGHLY STABLE INSOLUBLE INORGANIC COMPOUND - NOT EXPECTED TO DEGRADE IM THE
ENVIRONMENT: NOT WITHIN THE DEFINITION OF PBT OR vPvB
BIOACCUMULATIVE POTENTIAL 1 HIGHLY INSOLUBLE IN BOTH WATER AND ALL ORGANIC SOLVENTS - NOT EXPECTED 1O
BIDACCUMULATE
MOBILITY INSOIL . MOVEMENT OF THESE HIGHLY INSOLUBLE PRODUCTS THROUGH THE SOIL WILL ONLY
OCCUR BY PHYSICAL MOVEMENT OF THE MATERIAL ITBELE.
OTHER ADVERSE EFFECTS :  NOFURTHER DATA AVAILABLE

Nibi= NOT APPLICABLE Loe
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WWWWWMMWWWW”

SECTION 13 - DISPOSAL CONSIDERATIONS

DISPOSAL METHODS:
DISPOSE OF CONTENTS [ CONTAINER IN ACCORDANCE WITH LOCAL REGIONAL, NATIONAL, INTERNATIONAL REGULATIONS.
DISPOSE OF N SEALED, IMPERMEABLE CONTAINERS USING A LICENSED CHEMICAL WASTE HAULER, PER THE O8HA CADMIUM
STANDARD. THE WARNING LABELS FOR CONTAINERS OF CONTAMINATED PROTECTIVE CLOTHING, EQUIPMENT, WASTE, SCRAP,
OR DEBRIS SHALL INCLUDE AT LEAST THE FOLLOWING INFORMATION: DANGER = CONTAINS CADMIUM  MAY CAUSE CANCER
CAUSES DAMAGE TO LUNGS AND KIDNEYS  AVOID CREATING DUST

WM%MWWWWMWWW*WMWMWW

SECTION 14 — TRANSPORT INFORMATION

W%WMWWWWMWW

8Y ROAD OR RAIL - U5, D.OT. REGULATED: YES () NO 4 R (N/A)
iF REGULATED, UN PROPER SHIPPING NAME: HAZARD CLASS: )
UN IDENTIFICATION NO.. § PACKING GROUR. () LABEL REQUIRED: O
UL, MARINE POLLUTANT: YES( HNOOU) SEVERE US MARINE POLLUTANT: . YEB QD NG (0
ENERGENCY RESPONSE GUIDE NO .- (3
INLAND BIL:

THOUGH THE GENERIC CATEGORY. OF "CADMIUM AND CADMIUM COMPOUNDS' I8 ON THE U.8. MARINE POLLUTANT LIST,
CADMIUM PIGMENTS ARE NOT UN CLASSIFIED MARINE POLLUTANIS.

BY SEA-IMDG REGULATED: YES [} NO (X} STOWAGE CATEGORY. NIA
BY AR - IATAREGULATED: YES () HNO (X PG INSTRUCTION NO; NiA

SPECIAL PRECAUTIONS: READ SDS BEFORE HANDLING

SECTION 15~ REGULATORY INFORMATION

LB TSCA WE CERTIEY THAT ALL COMPONENTS OF THIS PRODUCT ARE REGISTERED UNDER THE REGULATIONS OF THE ToxC
SUBSTANCES CONTROL ACT.

US SARATITLE W, SECT. 313 ; LISTED (X} NOTLISTED( °AlLL COLORS ARE LISTED AS CADMIUM COMPOUNDS.
YELLOWS ARE ALSO LISTED AS ZINC COMPOUNDS.
ORANGES REDS, MAROUNS ARE ALSO LISTED AS SELENIUM COMPOUNDS.

U.5. RCRA HAZARDOUS WASTE: NO () YES () RERA#: ) *WASTE PRODUCT SHOULD BE TESTED (TCLE METHOD) TO
SEE IF IT MEETS THE DEFINITION OF UNLISTED HAZARDOUS WASTE,
CHARACTERISTIC OF TOXICITY FOR CADMIUM, DOOB. THE PIGMENT ITSELF,
DUE TO 178 HIGH INSOLUBILITY, DOES NOT MEET THE SOLUBLE LEVEL FOR
CADMIUM TO BE CLASSIFIED AS RCRA HAZARDOUS WASTE.  WASIE
LABELLING 1S STILL REQUIRED UNDER THE OSHA CADMIUM STANDARD

{BEE BECTION 13),
U.5. CERCLA NO( YES (X} RQ () SAS PART OF THE GENERIC CATECORY 'CADMIUM AND COMPOUNDS " WITH
NO RO ASSIGHED TO THE GENERIC BROAD CLASS
U8 CALIFORMIA PROPOSITION 65 LISTED ; YES (X4 NO [} "AS PART OF THE GENERIC CATEGORY "CADMIUM AND COMPOUNDS
HMIS: HEALTH (2) FLAMMABILITY (0) REACTIVITY (O)

SECTION 16 — OTHER INFORMATION

e e e RN i

REVISION DATE: MAY 22 2018 PREPARED BY: EHSA COURDINATOR [ UNITED MINERAL & CHEMICAL CORP.

ABBREVIATIONS / ACRONYMS: NIA=NOT APPLICABLE: LEL=L OWER EXPLOSION LIMIT: UELsUPPER EXPLOSION LIMIT,
PEL=PERMISSIBLE EXPOSURE LIMIT; STEL=SHORT TERM EXPOSURE LIMIT, TLVETHRESHOLD
LIMIT VALUE: TWA=TIME WEIGHTED AVERAGE OVER 8 HOUR WORKDAY: LDsp OR LCap-LETHAL
DOSE OR LETHAL CONCENTRATION THAT KILLS 50% OF DOSED GROUP: mg=MILLIGRAM. g=CRAM,
kg=KILOGRAM: PEM=PANTS PER MILLION: m=METER; LOAEL=LOWEST OBSERVED ADVERGE
EFFECT LEVEL, CJ.=COLOUR INDEX

N ACCORDANGE WiITH GOOD PRACTICES OF PERSONAL HYGIENE, HANDLE WITH DUE CARE AND AVOID ANY UNNECESSARY CONTACT
WITH THIS PRODUCT. USE RECOMMENDED PERSONAL PROTECTION WHEN HANDLING (SEE SECTION 8).

THIS INEORMATION 18 BEING SUPPLIED TO YOU UNDER OSHA "RIGHT 10O KNOW’ REGULATION 28 CER 1910.1200 AND IS DFFERED (N
GOOD EAITH AS TYPICAL VALUES AND NOT AS PRODUCT SPECIEICATION. THE INFORMATION 18 BELIEVED TO BE TRUE AND ACCURATE.
NO WARRANTY EXPRESSED OR IMPLIED, REGARDING THE ACCURACY OF THIS DATA, THE HAZARD CONNECTED WITH USE OF THE
MATERIAL DR THE RESULTS TO BE OBTAINED FROM THE USE THEREOF, 1S MADE. UNITED MINERAL & CHEMICAL CORPORATION AND
IS SUPPLIERS ASSUME NO RESPONSIBILITY FOR DAMAGE OR INJURY FROM THE USE OF THE PRODUCT DESCRIBED HEREIN,

UNITED MINERAL & CHEMICAL CORPORATION

%

KA = NOT APPLICABLE Loc
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Product name:
Prodijet cote:
Relevant use and festrictions onuse:
WanufacturérBopplier:

Emergonty fndorination:

/Emf:r;emy Cweriiows

Signal word(s}:
Pictogram{s):

Hazard statoments:

Henary

Hazards ot othepwise classified:
Ingredients of unknown agute toricily:
GHE ClassHication:

HINS ratings [soale 04y

Chemital name:
Designation:
CAS pumber:
EC numiber:
Formula
Synonyms:

% e ot b agute

ED_000719_00024036

Arseni: (1) nade

Safety Data Sheel
In accordance with CFR 19101200 (DSHA HOS)

Date of review, June 2, 2015

o e
Siary dae0n i toned obae
Fiesearch and product dovelopment
Kosh Tochnolonles Comporation

1 Woah Park

San Antonio, Texas 18249-2410
Phone: 210-691-2000

Fax 2106812600

Wb site: v noablach.com
CHEMTREC

BOG424-9200

Dlanger

Skull and crossbores

Health hozard

Corrosion

Erndronment

HA00 Batel 1t swnlowen

L3174 Causes severs shin bums and aye damage

H318 Causes serious ve damage

HAB0 Way cause canpest

H410 Very toxic to aguatic iife with long lasting effects

P60 Do not bresthe dhust o mist

PB4 Wash skin thoroughly shier handiing

P70 Do not aat. drink or smoka when using this product

P73 Avold release to the environment

P280 Wear protective glovesiprotactive clothinglaye protection/face protection

PAO1A10/E30 IF SWALLOWED: immediately £all 8 POISON CENTER or dontoriphysician, Rinse mouth,
PANA/AB1/A53 IF ON SKIN (or hair) Taie off Immediately all contaminated clothing. Rinse skin with water/shower,
Pa047340/310 IF INHALED: Remove person i0 fresh air and keep comfortable for breathing, Immediately call 2
BOISON CENTER or doctor/physician

PROGAS1/AEEE10 IF 1N EYES: Reve cautiousty with water for several minutas. Remove tontact leases, I
present and essy to do Continua rinsing. mmediately call g POISON CENTER or doclor/physiclan.

Nong

Wone

Piane tonicity, Dl -7

Bkin corrosion - 1B

Sovious eve damane -

Carsinogenity - 154

Aginte aguatic toxicy - 1

Chronie aguatic toxidity - 1

Health hezard. 8
Flammabilty o
Prysical hazard: o

= 5%

Agzos W
Arsenic roxide, araunious Bcid W
Arsenic (1) oxide

Page 1ol &
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Wove person into froch

After inhalation: air.

After skin contact; Take off contaminated clothing and shoes immedistely. Wash off with soap snd plenty of waler, Take viclin
immediately 1o hospial. Corpult a phveician,

After pye contact: Rinse thoroughly with plenty of water for at least 15 minutes and consult o physician, Continue rinsing eyes
during transport to hospital.

Afer ingestion} Do NOT induce vamiting, Never give anvihing by mouth 1o an unconseious person. Rinse mouth with water,
Consult a physician,

Information for doctor: Show this safety dat sheet lo the doctor in attendanoe

Incestion resulls o marked vitalion of the slomach and intostines with nousea, vomiting, and diarhea In
severs cases, the vomilus and staols are bloody and the patient goes into eollapse and shock with wealk,
rapid pulse, cold swealts, coma and death. Chronic poisoning may manifest isclf in different ways. Thers may
be disturbances of the digestive system such as cramps, nausea, condtipation, or diarhaa. Liver damage may
weeyr, Disturbances of the blood, kidneve and norvous svelem may ocor,

Symptomslofiects: acute and delayed:

Immediaty medical attention and special
tregtment needed: Sea dbove

Suitabile and unsuitable extinguishing agents:
Special hazards vaused By the material, its

%sizw ia;m c?ry chamical or wb diumiéa 4

S e i e,

Water spray, aﬁz;;no

products of combiustion or resulfing gases: Onides of arsenic
Special fire fighting procedures: Wenr self-contained breathing spparatus and fully protective fire fiabting eguipment/clothing
Unususd fire and explosion hazard: Noavailable data

e T AN I N
Wear respiralory prolecion. Avoid
ventilation

Prévent further leakags or spillage # safe to do so. Do not let product anter drains. Discharge into the

Pamn«*waied Méty precautions:

Measures for environmental protection:

erwironmant must be avoided,
L for cleaninglcollecting: Pick up and sranoe dinosal withiotn cresting dust, Sweep un and shovel, Keen in suitable, tlosed
containers for proper dispasal
Addiionad information; See Beclion 7 for nlormation on safe Mandling
See Section 8 for information on personal proteciive equipment
See Section 13 for information on disposal
See Section 15 for reguiniony nformation
information for safe handling: Soenid cortact with sk ol oyes, Aokl dust Tormation. Provids sporopriale axhaust vontilation,
Information about protection against
sxplosions and fires: Modats availoble
Storage rotuh to be miet b i
and containers: Keep sontainer ohlly closed In 2 dry and wallveritiisded place

Sirong scids ard vdizers. Reaete finerously with ribidium earbide. chlorine diflucride, fluorine, meteure,
sodium chlorate, tanvic nicid, infer-halpgens
Further information about storage conditions: Wy docomppae o expoturs 1 fmoist o or water

ncompatibility {avoid contact with):

AL bl i e L
Ventilation requirements: Loosl exbaust chemical fume hood
5 ith pxp Tirmits that require
monitoring: LSHAPEL TWA OO molfsiimd
ACGIH TLV. TWA D01 malhsiima; Target organg; liver, kidneys, skin, CNS, respiratory system. lungs
‘Additional information; N additional dota availablo

The usus! precautionary messures for handiing chereals should Be odied 1o
Keep sway from foodeldlle, boveraoes and fnod

Tnstantly rernove ary solled and impreansted narments

Waish hands during breals and at the and of the work

Avold cortact vl e eves and sk

General protestive and hygienic measures:

Personal protective egquipment;

Resplratory protection: Filter-dust, fume, misk resplator soulpoed with HEPA

{Use only MIOSH or CEN approved Eguipment)

Hand protection: Handle with gloves. Gloves mus! be inspecled prior to uee. Use proper alove removel lnchrioue.
Eve protection: Safety olasses, yogoles

Skin protestion: Lompletely covering work atiie with 1l lenath apron

Additional protective equipments Sufficient 1o provert contuel. Ermeraency evpvwash and saloty shower

Procautionary labeling: Wash thoroughly after haowling

Dorot getin ey, on shin o on clothing

Do not breathe dust, vaper, mist gas

Keep away from heat spare. and ooon flames
Empty container may contain bazardons residues

PageZof5

ED_000719_00024036 EPA_000246



Physical state:
Lolor:

Cdor

Odor threshold:

Holacular Weight (Galculated):

pH

Welting pointfireszing pointirange:
Beiling puintirange:

Sublimation temporatirelstart:
Dpecomposifion temperature:
Elammability (solid, gas):

Flash pointy

Autcignition termperature:

Danger of explosion:

Flanmable linats:

Lower:

Upper;

Evaporation Rate:

Vapor prassure (rom Hg)

Yapor density:

Sneciic gravty!

Btk density:

Solubility infiliscibility wiith water:
Partition poelficient noctanoliwaler:
Viscosity:

Dihier information:

Reactivity:
Chemical stability:

Poseibility of hazardous reactions:
Conditiohs to be avoided:
Materials to be avolded:
Dangerolis reactions:

H g de itiop progucks:
{thermiat and other

LDILES0 values
slassification:
{rritation or corrogion of skin:
Irritation or corrosion of eyes:
Prirary frritanton corrosive affect:
on the skin

i the pye:

Sonsilization:

Potential health effeqts:
Inhialation:

ingestion:

Skin:

Eves:

Signs and symploms of exposire:

Carcinogenicity;

Addional information;

Toxivity:

Touleity to fish:

Toxicity to dapbiia and other aguatic
iertebratest

Toudcity to algae:

persistence and degradability:

ED_000719_00024036

tare relevant for

Yhite to offoutits
Odorless

Not determined
197.84

Mot determined
4123 C
5720

Mot datermined
Mot dutermined
Mot datermined
Mot detenmined
Mot determingd
Mot determired

Not determingd
Mot determined
Notdetermingd
0.000001 mm Hg @ 66 0
Not datermiried
4758

Mot determined
g @200
log Pow: &

Not determined
Mot determined

Seaple under reoommentiod Slordne conditions

Mot determined

Heat, coract with incompalibles

Bee section 7 for information on proper mandling wnd slorags

Reacts rigorously with nubldium earbide, chloring trifluoride, fluorine, mercury, sodium chiorate, tannic acid,
inter-halogons

Oyides of arsenic

oral-rat LDy 146 malkg
No data availlable
No data available

Causes severs shin bums
Causes serious oye damage
4o clatn avellable

Mgy cause serious respiratony tont domage

Savere iritation of the stomach and intestings

Severe skin bums

Serinus oye darmuge

Ingostion results In marked initation of the somach and intestines with nauses. vomiting, end diarrhesd. In
sovere cases. the vomitus and siools aro bioody and the patient goes inlo collapse and shock with weak,
rapid pulse, cold sweals, coma and death, Chronic polsoning may manifest itoelf in different waye. Thore miay
b disurbances of the digestive sustein such a8 cramps, nauses, constipation, of dinrrhea, Liver demago may
Geur. Disturbances of the blood, kidnoys and nervous system may oreur,

To the hest of our knowledge the acule arnid chronic toxicity of this substance 15 not fully known

EPA-A Human carcinager; sufficiant ovidence from epidamiologic studies

1ARC.1: Carcinoganic to humans: sufficient evidence of carcinogenicity

TP Known 1o be carcinogenic: suficlent evidencs from human studies

Carcinogen as defined by OBHA

ACGIH-AT: Confirmed human carcinaoor: Agent Is carcinogenic to humans sased on epidemipionic studies
RTECS contains wmorigenic andior carcinpnenic andlor nooplastic date for companents in this product

Rainbow trout LES0 21,000 uglL9BH

Diphinia monns GOS0 B 23 mol2al
No dats avallable
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Biodegradability: Mo data pvailable

Bionccumulalive potential:
Bioaccumplation: Bioconcentation ot (ROEY 298
Thability in sinit: Mo data available
Other adverse effects: Very e to souatic e wilh long lasting effects
Recommendation; Consull state, loeal or nalional reaulation for proper disposal
Allow professions) disposal compary 1o haredle wasie
Must be specially freated under adhierence to official regulstions
Uniclean packagings recommendation: Dhgposal must be made peeording (o official regulations
Land transport DOT

Properstunping riame; Arsenic trioxide
Tochnical name:

DOT Havard Class: 5.1
Bubsitiary risk:

U dentification number: UN1561
Labels)y Texic
Backing group: i
Reportable quantity (RO 0454 kg
YWamning label(s): .72
Worth American Emergency Response

Gurdebook Mo 461
Notes:

Air ransport ICAD-T and 1ATADGR:

Proper shipping name: Argenic iriovido
Technical name:

D07 Hazard Class: &1

Subsidiary risk:

UN identification nurmber Unige1
Labellsh Toxic

Pacling group: i

Reportable guantity (RO 0454 ko
Yhirning labelle) s 70z

North American Emergency Response

CGuidebook No:» 181

Motes: FedEx requires DOT.8P.BJ4Y
UPS Ground | FedBx Ground

Froper shisping name: Arsenic trioxide
Technical nom:

DOT Hazard Clagss: 8.1

Subsidiary rish:

UM Identification numbier: Un1861
Labels): DOT-5P.B2A0
Packing group; i

Reportable quantity (RO 0.459 kg
Whrning label{a)h 5. r2

Horth Amevizen Emergency Response

Guidebook No.: 181 :
HNates: DOT-BP-8248, WP 98 S or g 1737242

Pagedofs
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Ups Air

Proper shipping name:
Teshnical pame:

POT Hazard Class:
Gubsidiany skl

UM Identification number:
Lobelisy:

Packing greups
Roportable quantity (RN
Warning label{s):

North Smerican Emergenty Response
Guldebook Ho.:

Motes

SRS Section 302 Extremely Hazardous
componeots and coresponding TPOs:
SARA Section 3111312 Vrards:

SARA Section 313 componeniis:

California Proposition 85 compongnts:

THCA:

/The az‘aové information Is accy
conaitions of handling and use,

COMPLETENESS OR CONTINUING ACCURACY OF THE INFORMATION

User should satisfy Hirmiselt that he hay alt current

Beview dote: June 2, 2015

ED_000719_00024036

rate i the best ol our Lrowledoe, However,
r relsiise are bayond our conirol. SOAH MAKES NO WARRANTY, EITHER EXPRESSED OR WAPLIED WATH RESPECT 10 THE

Arsenit ionide

&1

Un1se1
DOT-EPA249
i

0.454 kg
57,12

161
BOT-SP-8248: Max Oty 25 ko WP 25 2ocd 173212

Subjest o established reporting levels: 100 Ib TPQ tower threshold), 10,000 b TRQ (Upper threshold)
Acute Health Hazard, Chronic Health Hozard

This produet containg chemicalls) subject o he reporting requiremants of Saclion 31
Planning & Community Righi-to-know Act of 1986 and ADCERAT2

WARNING: This pradust containg 4 chemical known to the State of California lo couse
or other repraductive bann

Product iz listed on TEOA inventory

4 of the Emergency.

cancer and birth defects

e s

sinoe dats, saiety standards and government requiation are subled to z:hmg@ aned the

CONTAINED HEREIN AND DISCLAIME ALL LIABILITY FOR RELIANCE THEREON,

daita relevant 1o his panicular use.

Page60f 8
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PRINCEMINERALS'
MATERIAL SAFETY DATA SHEET

Prince Minerals, Inc. CONTACT NUMBERS;:
1; E 44™ st ¢ Prince Environmental, Health & Safety:
(648) 747-4176

5™ Eloor CHEMTREC (24-hrs): (800) 424-9300
New York, NY 10017

Section I: Product Information

Identity: CHROMITE Lagmas,
Synonyms: CHROME ORE, CHROMITE ORE, IRON
CHROMITE; CHROME SAND

Health- 2
Flammability- 0
Reactivity- 0

Trade Names: CHROMOX: ChromeCAST; . Personal Protection:

Revision Date: pz2r2011

Section ll: Composition

Chemical Mame: CAE # Percent
Chrome Ore (CroFe0y) of CrOg 1308-31-2 100

Section lll: Health Hazard Data

Component CAS % By OSHA PEL | OBHA ACGIH | ACGH Listed Carcinogen

il 'l il =

Chrome Ore . | 1308-31-2 100 A DOSHA
- | (e 01 | s ¢ N

* IARC Group: Not classifiable as carcinogenic to humans
Emergency Overviow: Not a fire or spill bazard. Low toulcity Dry dust iz a nuisance patticulate. Genorally, health offects are provided for
exposure to dust that may be generated during product transfor and handling.

Primaary Route of Exposure: Inhalation

EYE CONTACT: Pariculate may cause slight fo moderate initation. Abtasive action of dust
particulate can damage eve,

SKIN CONTACT: Prolonged or repeated conlact may cause slight to moderate indtation.
INHALATION: Overesposure by inhalation of airbome parficulate, dust, of fumes is imitating
10 the nose. throat. and respiratory fract. Inhalation of excessive levels of dust or fumes may
be harmiul.

INGESTION: Unlikely route of exposiire: no hazerd In normal industrlal use. Small amounts
(< tablespoonfus) swallowed during nonmal handling operalions are not likely Io cauze injury;
however, swallowing larger amounts may cause injury. If Ingestad in sulficlent quantity, may
cayse gasirointestinal disturbances. Symptoms may Include rritation, rausea, vomiling,
abdominal pain, and disnhea,

Acute and Chronic effects of Exposure: Evcessive, shotbiens expostire to aichome mineral dusts and particulale may cause upper
respiratory and eye imiation. Excessive, long-term inhalation of dirbome mineral dusts and
particulate may contribute o the development of bronchitls, reduced breathing capacily, and may

lead fo the Incressed suscepfibility to lung disease,

Relevant Routes of Exposure:

Page 1 of4
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Signs and Symploms of Exposure: (Dust) temring of eves, buming sensation in the throat, cough, and chest discomfort

Aggravation of Pre-existing Conditions: The excessive inhalation of mineral dust may aggravate pre-existing chronic lung conditions
such as, but not limiled o, bronchitis, emphysema, and asthma,
Reproductive Hazards: Not & reproductive hazand,

Section IV: First Aid

Emergency and First Ald Procedures: EYE CONTACT: Flush eyes immediately with waler for at least 15 minutes. Seek medical
attention If irritalion persists,
BKIN CONTACT: immediately wash affected area with mild soap and water to remove any
dust adbering o he skin, Seek medical attention if irdlation develops or persists,
INHALATION: I exposed (o excessive levels of dust or fumes, remove lo fresh air and seek
medical attention if cough or other symploms develop. | not breathing, give artificial
resphration or glve oxygen by trained personnel, and get medical attention,
IF INGESTELD: Unlikely route of exposure. If Ingeeled in sufficient quantity and victim is
conscious, give 1-2 glasses of water or milkk,. Never give anyihing by mouth to an
unconscious person. Leave decision to induce vomiting 1o qualified medical personnel, since
patticles may be aspirated into the lungs. Seek immediale medical altention,

Section V: Fire and Explosion Hazard Data

Emergency Overview: Not a fire of spill hazard. Low toxicity: dry dust Is 2 nulsance particulate. Generally,
heailh effects are provided for exposure {o dust that may be generated during product
transfer and handling.

Flammable Properties: Material will not bum. No unusual fire or explosion hazards.

Extinguishing Media: Use exlinguishing media appropriate o combustibles in the surrounding area.

Protection for Firefighters: Wet material should be kept out of eyes and off skin. As in any fire, wear self-contained

breathing spparaius pressure-demand, MSHA/NIOEH (approved or equivalent) and full
protective gear. Materlal does nol give off toxde fumes in & fire unless mollen,

Section VI: Accidental Release

Containment: Product is 2 dry solid [granular or powder) and not readily soluble in water. However,
prevent spilled product from enlering streams, water bodies, and wastewater systems,

. Vacuum or swesp up dry material and place in a container for reuse. Avold creating
Cleanup: excessive airhome dust. it is recommended that cleanup persinnel wear approved
respiratory protection, gloves, long sleeved clothing and goggles to prevent inilation from
contact and inhalation.

Iif possible. collect and reuse spilled product.

Collection:
Evacuation: Isoiate hazard area. Keep unnecessary and unprotected personnel from entering area.
Potential Environmental Effects: Derived from natural ores; no adverse environmental effects known. However, prevent
spilled product from entering slreams, water bodies, and wastewaler systems
Page 2 of 4
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Section VII: Precautions for Safe Handling and Use «a

Minimize dust generation and accumulation. Aveid breathing dust. Avold contact with

Handling:
siin and eves,
Store in cool, div amee. Keep container closed when not In use.
Storage:
Waste Disposal; 1f possible, collect and reuse spilled product. Disposal Method: Follow all applicable
Federal, State, and focal laws rules. and regulations regarding the proper disposal of this
materal

Section VIlI: Control Measures/ PPE Requirements

Engineering Controls: Minimize dust generation and accumulation. Avoid breathing dust. Keep exposure below
the exposure limits listed in Section 1L

Personal Profective Equipment:
aue Eve Protection: Coposive fo eyes. Wear proteclive safety cogoles when dust

generalion is likely.

Skin Protection: Wear clothing sufficient to cover the skin, safety shoes, and leather
gloves for hand protection against dry material,

Respiratory Protection: Use NIOSHIMSHA approved respiratory protection (air
purifying or air supplying) when concenirations are above exposure limit valug, A
tespiratory profection program that mests OSHA 20 CER part 1910 134 and ANSI 7882
fequirements must be followed whenever workplace condilions warrant the use of &
resplrator,

Good Hygienic Practice: Wash thoroughly after using product. Wash contaminated clothing. Wash hands before
eating or drinking.

Section IX: Physical and Chemical Properties

Bulk density: 180-200 bs#t  Ereoze Poing Sold st B1P % volatile by vol: 0% HoO

Water solubility: insoluble Malting Polnt: 3400 Wapor Density WA

g%;&% aqueous Boiling Point: SIA Vapor Fressure: A

Appearance and Odor: Chrome ore is usually black, but doss show some variation from lon-black to brownish black with some brown

slreaks. Various grades can vary from large pleces down to fine powders. Odorless.

Section X: Stability/ Reactivity Data

Stability: Stable under normal conditions of storage.

Londitions to Avoid: None under normal conditions,

Incompatibility (materials to avoid): Chrome ore can react ot high femperaiure with molten alkalis and alkali vapors fonning
water-saluble chromium salts.

Hezardous Decompasition or Byproducts: None under normal conditions.

Hazardous Polymerization: Will not ocour.

Page 2014
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Section XI: Toxicological Properties

Component CAS RIECS Toxicity

Chrome Ore 1308312 N/A

Section Xil: Ecological Information

Matarial derived from mineral ores. No data available on 4ny adverse effects of this material on the environment.

Section Xlll: Disposal Considerations

RCRA: As manufactured, this product is not a RCRA listed hazardous waste and does not exhibit any characteristios of a
hazardous waste, including TCLE.

Disposal Method: This product is generally suitable for landfill disposal. Follow all applicable Federal, State and local laws
regarding proper disposal. If this produet has been alterad or contaminated with other hazardous materials, appropriate
waste analysis may be necessary to determine method of disposal.

Section XIV: Transportation Information
USDOT: Not regulated

Section XV: Regulatory

Note: Prince Minerals, Inc.’s chromite ore is mined from the Transvaal Region of South Africa. This ore and the un-reacted ore
component of the chromite ore processing residue are exempt from the reporting requirements under Section 313 of the Emergency
Planning and Community Right-To-Know Act of 1986 (EPCRA) and Section 6607 of the Pollution Prevention Act of 1990 (PRA), See

66FR24066 for complete citation.

RCRA: No

CERCLA: No

SARA: No

TSCA: Mot Regulated
Page 4 of4
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PAGE 26/44

5A36254335 CAECADE COLUMBIABS

ny/id4/2608 B7:83
A

ER'S NAME: Varions: . | 34 DOT SHIPPING NAME: Toxic solids, inorganic, n.o.

RICHEM as Distributor) . sodium bichromate), 6.1, UN3288, PGIII, RO
Six:OnePitcaimPlace. ¢ = AS NUMBER: 10588-01-9
. +: - 165 Township Line Road > REPORTABLE QUANTITY: 10 Ibs/4.54 KG
st Jenkintown, PA 19046-3531 . L e . ‘
- 1-215-517-6000 e

CHEMICAL NAME AND SYNONYMS: TRADE NAME AND SYNONYMS:
Sodwm Bichromate Sodium Dichromate Crystal, Chromic Acid, Disodium Sal

CHEMICAL FAMILY/FORMULA: Cr,Na,0, ® 2H,0 EMERGENCY TELEPHONE NUMBER:
Inorganic Acid Chemtrec: 800-424-9300
Qutside USA Call: 212-483-7616

SECTIONII - HAZARDOUS INGREDIENTS

ion 213 Supplier Notification This product contains 32% Chromium and s subject to the reporting requirements of Section 2 |
1 he Emergency Planning and Community Right-to-Know Act of 1986 and of 40 CFR 372 This information must be included
Material Safety Data Sheets that are copied and distributed for this material. No other hazardous material is present in concentratic

areater than 1%
¥

SECTION I - PHYSICAL DATA

BOILING POINT: 400°C Decomposes  MELTING POINT:

SPECIFIC GRAVITY (H,O= 1) 2.34 VOLATILITY/VOL (%):
SOLUBILITY IN WATER: at20°C 73.0%  VAPOR PRESSURE (mm Hg.):
VAPOR DENSITY (AIR=1) N/A  EVAPORATIONRATE( )= L
DENSITY (g/ce): N/A  FORMULA WEIGHT:

APPEARANCE AND ODOR: Orange-red crystal, no ador
SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLASHPOINT (METHOD USED): Not flammable FLAMMABLE LIMITS: N/
EXTINGUISHING MEDIA: Water spray, fog or regular foam, dry chemical,

~PECIAL FIRE FIGHTING PROCEDURES: Material is a strong oxidizer especially in presence of sulfuric acid. May ignite saw du:
ay prolonged contact. [t will lower ignition points of combustible materials. Keep unnecessary people. Isolate hazard area and den
sntry. Stay upwind, out of low areas, and ventilate closed spaces before entering. Do not touch or walk through spilled material, Wes:
«clf contained breathing apparatus. Chemical protective clothing which is specifically recommended by the shipper or manufacture
may be worn. It may provide little or no thermal protection. Structural firefighters’ protective clothing is NOT effective for thi
m- -ial. UNUSUAL FIRE AND EXPLOSION HAZARDS: Under extreme heat, it will decompose to Cr and O, (gas). The latte
« .ensupport combustion. Move container from the fire area if you can do it without risk. Fight fire from maximum distance. Dik

tire control water for later disposal. Do not scatter the material Remove and isolate contaminated clothing at the site.

» o Heatth(2); Flammabitity (1); ishlulity (3) 5 Spuctel Hozad (m@
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CASCADE COLLMBIABA - POGE  27/44

- Pagedo
- - Sodium Bichrom
Y CDLI _OSHAP WA 1.0.1g(Cro,)/m’, ACGIH TLV - TWA 0.05 (Cr)/m3 NIOSH REL - TWA 0.4
mg[C(VDYir’, EFFECTS OF OVEREXPOSURE: "Dy o wel mateital is ‘cSirosive 1o eye and skin tissue. Contact of very sm
rntities of dust or mist with the eyes i 'quickly Teault in severe burns:” Inhalation of dust or mist can cause damage 1 the muci
miembranes, perforation of nasal septum, and irritation of the respiratory system. Skin contact can cause severe burns, external ule
and ulceration of broken skin, "chrome sores.” Can be absorbed through the skin and cause systemic poisoning. Ingestion can ca
bums to the digestive tract and swallowing of even a small quantity can be fatal due to burns as well as systemic effects. CHROD
EFFECTS: May alter genetic material, damage to the liver, and damage to kidneys. TARGET ORGAN DATA: Lungs, thorax
respiration (tumors) Tumorigenic (Carcinogenic by RTECS Criteria) Only selected registry of toxic cffects of chemical substan
(RTECS) data is presented here. EMERGENCY AND FIRST AID PROCEDURES: EYES: Flush eyes with water holding eyel
open for 15 minutes. SKIN: Remove contaminated clothing. Speed in removing contaminated clothing is of extreme importan
Flush skin with soap and water. INHALATION: Remove to fresh air. INGESTION:' DO NOT INDUCE VOMITING. Do not gi
anything by mouth to unconscious person. Drink plenty of milk or water. [f vomiting occurs spontaneously, keep airway clear and gi
more water. Effects of exposure to this product may be delayed. Keep victim under observation. SEEK MEDICAL ATTENTION
THE EVENT OF ANY ACCIDENTAL EXPOSURE TO THIS PRODUCT. IMMEDIATE ADMINISTRATION OF | GRA
ASCORBIC ACID (effervescent form) by mouth is recommended CARCINOGENICITY INFORMATION: IVARC WARNIN

Hexavalent Chromium Compounds are suspected carcinogens. This product is TSCA listed.

SECTION VI - REACTIVITY DATA

STABILITY: Stable INCOMPATIBILITY (MATERIALS TO AVOIDY): This product is a strong oxidizing agent. It may react wi
easily oxidizable/combustible materials especially at elevated temperatures. Both in dry form and in solution this material may violent
react with organic materials such as grease and oil especially in a confined space,

HAZARDOUS DECOMPOSITION PRODUCTS: When heated to decomposition it emits toxic fumes of Na,0O. HAZARDOL
POLYMERIZATION: Will not occur. CONDITIONS TO AVOID: Avoid storage with incompatible materials 2nd excessive hez

SECTION VII - SPILL OR LEAK PROCEDURES

STEPS TOBE TAKEN INCASE MATERIAL IS RELEASED OR SPILLED: Solids may be shoveled into deums for reuse or dispos:
Spilled liquid material should be contained, absorbed with an inert absorbent such as vermiculite, sand or soil and then shoveled or swe
into a closed metal container for disposal. All visible spilled material must be removed as outlined above. WASTE DISPOSA
METHOD: Sodium Bichromate must ot be discharged into sewers or navigable waters or allowed to contaminate underground wat
sources. Waste should be reclaimed, if possible. If reclamation is not possible contact local waste disposal contractor or perform tf
tollowing: (1) Carefully and slowly dissolve in plenty of water. Handle solution carefully - can cause severe bumns. (2) Reduce
trivalent chromium by mixing with reducing agents such as ferrous sulfate. (3) Adjust pH to 8 5 with sodium carbonate 1o precipita
the trivalent chromium as chromium hydroxide, (4) Filter and dry the precipitated chromium hvdroxide and dispose of by burying

an approved, secured hazardous waste landfill, or contact [ocal waste disposal contractor for disposal.

SECTION VIII - SPECIAL PROTECTION INFORMATION

RESPIRATORY-PROTECTION (SPECIFY T YPE): Positive pressure self-contained breathing apparatus.
OTHER PROTECTIVE EQUIPMENT: .

SECTION IX - SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING: Store in dry area. When handling, wear rubber gloves, boots an
apron, gogples, long-sleeved shirts and hard hat. Respiratory protection where exposure may be above OSHA permissible exposur
limit. Keep container closed when not in use. Store away from flammable or combustible materials. OTHER PRECAUTIONS: A
containers should be kept tightly sealed to avoid moisture pickup. Do not recycle or reuse container. Dispose of empty container i
accordance with local, stats and federal regulations. Since the actual use by others is beyond the control of The Intemational Metal
& ““emicals Group, users must take precautions to ensure that the environmental controls are adequate to maintain the permissibl

= ure limits applicable.

fhe information provided in this Moreriol Safaly Data Sheet is belloved 1o be accurate and wing obtibled fram sources belipved i be reliohle, However, e information (s provides withou! eny represention «
varrenty, expreceed or Iplitel with respect (o {ls sceurny or complerengss, I8 IS the Wvérs responsthiliey 1o determing the suliabiliy of tAES product and relevance of this informotion for thelr yse. Wi don i
tssume Habllio reselting from the sse, handling, storage. and disposat of this producy, -

ED_000719_00024038 EPA_000255



MATERIAL SAFETY

2741 Ksmbaii Avenue ' ¢
Pomona, California 91767 DATA SHEET
(209) B21-4421

issue Date: 42i04/2012

Product Name:
CERAMIC FRIT — Load)

(Trade and ymnyms v
* LEADED Emm FRIT

[MATERIAL OR COMPONENT
INORGANIC LEAD OXIDE

Threshold Limit Value . TWA ™ Time Weighted Average

!! PHYSKCAL DATA

| Appearance and E}dm'

lcleARGLUE .
N/E - Sv%ﬁc Gravity NIE IVapor Pressure
Ni& CF Saiuhimy(Water} NIE NIA

Material is (At normal conditions)

i PERSONAL PRG?ECTWE EQUIPMENT

Hands, Arms and Body
NQR NORMALLY REQUIRED

Omer Clothing and Equzpment
: LOGAL Exmus'r ‘#’N !LATEQN'Tﬂ M‘mmz DUST EXPOSURI

Resmratwy Pmtectson
‘ CONVENTIONAL RESPIRATORY PROTECTION

|Eyes and Face
‘ PRGTECT]QM IN DUSTY SITUATIONS

v TﬂXiGlW QATA

AVGM INHALATION QF Dtiﬁ'f

\inhalation
MAY ALLOW METALS WITHIN THE FRW TOBE LEACH&E} WHILE IN THE DIGESTIVE TRACK

[Ingestion
| Skin Contact NEGLIGIBLE RISK ;; ‘ -

“ Eye Contact LOW RISK, ONLY ME&ICHAMCAL !NJUW{ ‘

hers ... e e

~ Q N/E = NOT ESTABLISHED NJA = NOT APPLICARY

o

%
%

ED_000719_00024039
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Vv SAFETY INFORMATION

TAutoignition Temperature 1 & Limits in air
. N/A F

NO FIRE HAZARD

Tincompability (Materials to Avoid)

[Fazardous Decomposition Products

VI EMERGENCY AND FIRST AID PROCEDURES

REMOVE PERSON TO FRESH AIR
WASH WITH SOAP AND WATER

VIl ENVIROMENTAL

[Spil or Leak Procedures
HANDLE AS NORMAL SOLID WASTE
SCOOP UP WASTE AND PLAGE IN APPROPRIATELY MARKED CONTAINERS

[Waste Disposal Method
LWASTE MATERIAL MAY BE DISPOSED OF UNDER CONDITIONS WICH MEET FEDERAL, STATE AND LOGAL ENVIROMENTAL

|CONTROL REGULATIONS

Vil ADDITIONAL INFORMATION

The information in this MSDS was obtained from sources which we believe are reliable. However, the Information is provided without any representation or
warranty, expresed or implied, regarding the accuracy o correciness.

‘The conditions or methods of handling, storage, use and disposal of the product are beyond our control and may be beyond our kaoledge. For this and
Ather reasons, we do not assume responsabllity sind expressly disclaim labilty for loss, damage or expense arising out of or any way connected with
ihe handling, storage, use or disposal of the product,

ED_000719_00024039
EPA_000257



MATERIAL SAFETY

Pomona. California 91767 DATA SHEET

(909) 621-4421

G O R e

ssue Date: ‘ 1210412012 . ‘ .
Product Code Name:

CERAMIC FRIT | _ FM-403 FRTT

rodict Name:

“ risk minimo

[ lightrisk |
| moderate ’

spvere

CAUTION : in can be harmful if it is inhaled by a prolonged and it coull cause
dange leter to the res piratory system

avad breathig in highly polvosas areas without the due protection

N/E = NOT ESTABLISHED /A = NOT APPLICABLE

ED_000719_00024039 EPA_000258



To: Holsman, Marianne[Holsman.Marianne@epa.gov}
From: McClintock, Katie

Sent: Wed 3/2/2016 5:21:15 PM

Subject: cassandra's questions

Noies in response to cassandra's questions.docx

Because she is asking good technical questions I decided I'd feel better if I transmitted those
answers to you. I don’t think these answers are anything concerning to share, and could help
improve the public understanding. I would certainly want Dave Bray to look at these and
probably Kris Leefers before we would send anything out.

ENFORCEMENT CONFDIENTAIL — PRE DECISIONAL

Katie McClintock

Air Enforcement Officer

EPA Region 10

1200 Sixth Avenue, Suite 900, OCE-101
Seattle, WA 98101

Phone: 206-553-2143

Fax: 206-553-4743

Mcclintock katie@epa.gov

ED_000719_00025973 EPA_000259



To: Holsman, Marianne[Holsman.Marianne@epa.gov}
From: McClintock, Katie

Sent: Tue 3/1/2016 10:16:22 PM

Subject: FW: From Oregon Public Broadcasting

Here is Cassandra’s Request.

From: Cassandra Profita [mailto:cprofita@opb.org]
Sent: Tuesday, March 01, 2016 2:14 PM

To: McClintock, Katie <McClintock.Katie@epa.gov>
Subject: From Oregon Public Broadcasting

Hi Katie,

Thank you for considering my questions. I'd really appreciate your help.

1. After your inspection of Bullseye Glass in Portland, did you find the Part 63 SSSSSS rule should
apply to Bullseye? Are its furnaces operating continuously or not? Did you find Bullseye has been
wrongly exempted from some Clean Air Act regulations for glassmakers?

2. How confident are you that Bullseye is in compliance with CFR 61 subpart N? What indications do

you have that the company might not be in compliance?

. Have you inspected Uroboros Glass in Portland?

Have you inspected Spectrum Glass Woodinvilie?

. If so, what did you find in those inspections with regard to how they handle metals and how much
hazardous air pollution they are emitting? Are both companies in compliance with air quality rules?
Do you agree that Uroboros doesn’t need any permit from Oregon DEQ and/or EPA? Is Spectrum
following all the Clean Air Act rules that apply to its facility? Did you find pollution controls at
Spectrum Glass that you didn’t find at Bullseye Glass and Uroboros in Portland?

Let me know how you'd like to proceed.

Cassandra Profita
Environment Reporter
Oregon Public Broadcasting
(503)293-1936

Website: earthfix.opb.org

ED_000719_00026002 EPA_000260



Twitter: @cprofita_opb

ED_000719_00026002 EPA_000261



To: McClintock, Katie[McClintock.Katie@epa.gov]

Cc: Holsman, Marianne[Holsman.Marianne@epa.gov}
From: Davis, Matthew

Sent: Fri 2/26/2016 7:58:48 PM

Subject: RE: List of facilities in electronic format?

Sorry to bother you again on this. I appreciate your sending the link and memo, but I did see and
retrieve the memo itself on the SharePoint. I am interested in just the list of facilities, in a .doc
or .xls format, so for my own tracking purposes I can add in the relevant congressional
delegations.

-Matthew

From: McClintock, Katie

Sent: Friday, February 26, 2016 2:55 PM

To: Davis, Matthew <Davis.Matthew@epa.gov>

Cc: Holsman, Marianne <Holsman.Marianne@epa.gov>
Subject: RE: List of facilities in electronic format?

https://usepa-

my_sharepoint.com/personal/mcclintock katie epa_gov/ layouts/15/guestaccess aspx?guestaccesstoken=urFMg

I think that should work. It is on the main page, no tin a folder: here is that link is well:

hitps:/lusepa-
my.sharepoint.com/personal/meclintock katie epa gov/Documents/Colored%20Glass

If all else files, I'll attach it.

From: Davis, Matthew
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Sent: Friday, February 26, 2016 11:08 AM

To: McClintock, Katie <McClintock Katie(@epa.gov>; Holsman, Marianne
<Holsman.Marianne(@epa.gov>

Subject: List of facilities in electronic format?

Katie, Marianne,

Hope your Friday is going well! I’'m wondering if you could send along and/or post the
SharePoint/OneDrive the list of facilities that was appended to Janet McCabe’s memo. I couldn’t
find it up on the OneDrive, though it is possible it is there and I just wasn’t looking in the right
folder or something (sorry!). If you do have it, please send it along as it would be helpful for me
for this potential roll-out with the memo and letter that just went over to the Gov. Brown.

Thanks,

Matthew

Matthew H. Davis

Air Team, Office of Congressional Affairs

Office of Congressional and Intergovernmental Relations
Office of the Administrator, U.S. EPA

1200 Pennsylvania Ave NW, MC 1301A

Washington, DC 20460

(202) 564-1267
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To: Davis, Matthew{Davis.Matthew@epa.gov]

Cc: Holsman, Marianne[Holsman.Marianne@epa.gov}
From: McClintock, Katie

Sent: Fri 2/26/2016 7:55:04 PM

Subject: RE: List of facilities in electronic format?

Memo from Janet McCabe on Art Glass Manf emissions feb25.pdf

https://usepa-
my_sharepoint.com/personal/mcclintock katie epa_gov/ layouts/15/guestaccess aspx?guestaccesstoken=urFMg

I think that should work. It is on the main page, no tin a folder: here is that link is well:

hitps:/lusepa-
my.sharepoint.com/personal/meclintock katie epa gov/Documents/Colored%20Glass

If all else files, I'll attach it.

From: Davis, Matthew

Sent: Friday, February 26, 2016 11:08 AM

To: McClintock, Katie <McClintock.Katie@epa.gov>; Holsman, Marianne
<Holsman.Marianne@epa.gov>

Subject: List of facilities in electronic format?

Katie, Marianne,

Hope your Friday is going well! I’'m wondering if you could send along and/or post the
SharePoint/OneDrive the list of facilities that was appended to Janet McCabe’s memo. I couldn’t
find it up on the OneDrive, though it is possible it is there and I just wasn’t looking in the right
folder or something (sorry!). If you do have it, please send it along as it would be helpful for me
for this potential roll-out with the memo and letter that just went over to the Gov. Brown.

Thanks,
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Matthew

Matthew H. Davis

Air Team, Office of Congressional Affairs

Office of Congressional and Intergovernmental Relations
Office of the Administrator, U.S. EPA

1200 Pennsylvania Ave NW, MC 1301A

Washington, DC 20460

(202) 564-1267
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To:
From:
Sent:

McClintock, Katie[McClintock.Katie@epa.gov]
Holsman, Marianne
Fri 2/12/2016 6:02:24 PM

Subject: Fw: OPB - Colored Glass

From:

Davis, Alison

Sent: Thursday, February 11, 2016 1:40 PM
To: Holsman, Marianne
Subject: OPB - Colored Glass

Hi Marianne,

I'm pi

cking up this inquiry. | have your message to Mike about including the Oregon toxics

monitoring info, and we’ll look for a way to do that. It's a good point.

We are working this request through Enesta, which is our preference for all OAQPS press
questions. The list of questions Cassandra sent her was much longer than she had shared with

you.

Thought you might like to see them (pasted below). Her deadline is tomorrow; we’re

working on answers.

What pollution regulations apply to colored glass-making facilities?

How much of what kinds of pollutants are colored glass-makers allowed to emit?

What kind of pollution controls are required for colored glass-makers?

Are there other pollution controls these glass-makers could use to control emissions from
their furnaces?

Are all colored glass facilities subject to pollution regulations?

Are there some colored glass-makers that don't have to add any pollution controls at all?
Do colored-glass facility regulations vary from state to state? How many of these facilities
are there in the U.S.?

How do you test to see if the required pollution controls are working?

How do regulators know if the pollution from these facilities goes beyond the emissions
standards?

The findings of elevated cadmium and arsenic in the air near Bullseye Glass in Portland
suggest the existing regulations are allowing more emissions of these metals in the air
than regulators knew about. Has that situation revealed a problem? Is there a loophole in
the regulations that needs to be closed?

Do our current regulations allow unhealthy amounts of cadmium and arsenic emissions to
be released from colored glass-making facilities? Did the EPA already know that? Or did
the moss testing in Portland reveal that fact?

Is anyone at the EPA working to change the way colored glass-making facilities are
regulated?

ED_000719_00026221

EPA_000266



Thanks.

-Alison

Alison Davis

Senior Advisor for Public Affairs

US EPA, Office of Air Quality Planning & Standards
Research Triangle Park, NC 27711

Desk: 919-541-7587

Mobile: 919-624-0872
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

z M 8 WASHINGTON, D.C. 20460
g BT
FEB 2 52016
OFFICE R
AL AMD BADIATION
MEMORANDUM

SUBJECT:  Art Glass Manufacturing - Request for Regional Input

FROM: Janet G. McCabe S G G5
Acting Assistant Administrator

TO: Regional Air Division Directors
Regions 1-10

[ am writing to make you aware of an air toxics situation that has been taking place in Region 10 and ask
your assistance as we work to understand the national implications of this situation. In this memo, [ am
summarizing the situational background and the ways in which EPA is supporting Oregon to respond. |
hope you were able to attend yesterday’s special purpose call and have a better understanding of the
situation on the ground in Portland. My specific asks of you moving forward are to, by March 9, 2016:

1. Provide any information you currently have about the sources we've identified (attached), and if
you are aware of any additional art (or colored) glass manufacturing facilities not on this list.
2. Communicate with your states to:
a. ensure they are aware of the issues associated with these sources in Oregon;
b. offer your assistance in determining whether there are similar emissions of concern
associated with these sources; and
¢. request your states provide any information they have about these sources.
3. Let me know if your Region has special expertise in this type of facility or control of these types
of pollutants.

Background

The U.S. Forest Service (USFS), in a pilot study, found moss collected from trees around art glass
manufacturers in the Portland area—and Bullseye Glass in particular—had much higher concentrations
of heavy metals than other areas in the city. This result prompted the Oregon Department of
Environmental Quality (ODEQ) to set up air monitoring systems near the company to collect 24-hour air
samples every few days over a 30-day period in October 2015.

In early February, ODEQ made publicly available the results of that air monitoring, which showed high
levels of cadmium and arsenic in the air and began investigating potential sources. Preliminary work
suggests that the metals found in the monitoring were coming in large part from Bullseye Glass, an art
glass manufacturing facility. Elevated cadmium levels were also found in proximity to another Portland
glass manufacturer, Uroboros Glass. Both companies have suspended the use of chromium and

infernel Arddress (UML)

RecyeiediPeoyelable s Prantedd with Vegetabile (6 Basad niki on 100% wr, Process Chiorine Free Fecycled Paper
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cadmium; Bullseye, which also used arsenic, has suspended its use. ODEQ has provided a summary at
http://www.deq.state.or.us/nwr/docs/metalsem/FSDEQAdressingAirToxics.pdf, and they are providing
regular updates and technical information on the Portland Metals website at
http://www.deq.state.or.us/nwr/metalsemissions.htm,

OAQPS has identified 14 other similar facilities, which, like Bullseye and Uroboros, may manufacture
art glass and may use raw metals in their processes. A Clean Air Act National Emission Standards for
Hazardous Air Pollutants (NESHAP) (40 CFR Part 63, Subpart SSSSSS) for glass manufacturing area
sources has been in effect since 2007. This rule applies to continuous furnaces that produce 50 tons or
more of glass per year using any amount of toxic metals in the glass recipe. As noted below, one area of
investigation is the applicability of Part 63, Subpart SSSSSS to these and similar facilities.

EPA Assistance

The EPA has been fully engaged to support Oregon and others as this situation has developed, including
supporting efforts to identify all art glass producers that might have similar issues and all other sources
of metals emissions in Oregon.

In Region 10:

e Staff and management are working closely with state partners to provide significant assistance to
ODEQ and the Oregon Health Authority (OHA). Oregon has set up an incident command structure
for managing this issue, and the Region 10 Operations Office in Portland is part of the team, helping
to coordinate EPA’s assistance as a part of the state’s ongoing work.

e EPA Region 10’s focus has been on supporting Oregon to work directly with impacted facilities and
to provide assistance in the development of air and soil sampling programs. Two weeks ago, EPA
Region 10 enforcement staft, including an expert on glass manufacturing facilities, conducted a joint
inspection with ODEQ of the Bullseye Glass Company and an EPA inspection of Uroboros Glass.
The EPA subsequently inspected Spectrum Glass in Washington State and conducted a joint
inspection with ODEQ of Northstar Glassworks in Portland. The EPA’s engineers and technical
specialists from across the country’ have participated in subsequent technical meetings with ODEQ
and Bullseye Glass to provide guidance on analytical methods to characterize the sources and
information on technologies available to control emissions from glass manufacturing facilities. We
have supported Oregon in their actions to secure agreements from the companies to stop using the
compounds that are associated with the toxic emissions found in the air monitoring until other
solutions can be developed. ODEQ and OHA have been very proactive in their efforts to identify
risks to the public from air toxics and in response to this specific situation.

¢ For the assessment of impacts, EPA Region 10 has loaned air monitoring equipment and provided
supplies to ODEQ for collection of air samples to analyze for heavy metals. The EPA has also
loaned ODEQ equipment to analyze soil samples and offered access to one of the EPA’s science and
technical assistance contractors. The EPA air and cleanup staff have offered assistance in the
development of air and soil sampling programs. In addition, the EPA risk assessors stand ready to

! Region 10 added experts to our team from Region 7, which has worked extensively with the development of the Wool
Fiberglass Rule to determine and address hexavalent chromivir emissions in El neighborhoods. Also, OAQPS™ Measurement
Technology Group is providing guidance and information on hexavalent chromium emissions measurement methods. The
National Risk Management Laboratory has provided background materials on chromium reactions at high temperatures.

9

e
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work with the OHA, Multnomah County Health Department, and the Agency for Toxics Substances
and Disease Registry to help assess and communicate the public health risks using the limited data
currently available and to refine the assessment as more information becomes available on
concentrations of metals in the air and soil.

At Headquarters:

e Relevant experts from the Office of Air Quality Planning and Standards (OAQPS) and the Office of
Research and Development (ORD) are providing technical support to Region 10 on source testing,
health impacts of air toxics levels and other monitoring and impacts issues as they arise.

e The Office of Enforcement and Compliance Assistance (OECA), the Office of General Counsel
(OGC) and OAQPS are jointly investigating the applicability of Part 63, Subpart SSSSSS to these
and similar facilities nationally.

e OECA and Region 10 have also discussed potential use of authority under Clean Air Act Section
114 to request additional information from facilities nationwide.

e  OQAQPS is working to improve our characterizations of emissions from art glass manufacturing
facilities.

e  OAQPS and ORD are collaborating to assess the viability of the original USFS study as a screening
methodology for air toxics and review screening modeling by state of Washington. This will help
determine whether this modeling can be applied to other art glass manufacturing facilities.

e  OAQPS is also considering the feasibility of using the Community Scale Air Toxics Ambient
Monitoring funds (FY16) to reimburse the ODEQ for Portland monitoring and conduct new
monitoring around other plants.

We will keep you posted on these activities and look forward to receiving additional information from
you as requested above. If you or your states have questions, please contact Mike Koerber in OAQPS.

Attachment
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To: Smith, Judy[Smith.Judy@epa.gov]; McClintock, Katie[McClintock.Katie@epa.gov]

Cc: Leefers, Kristin[Leefers Kristin@epa.gov}; Holsman, Marianne[Holsman.Marianne@epa.gov}
From: Chow, Alice

Sent: Wed 3/2/2016 8:31:22 PM

Subject: RE: Question

Here’s the desk statement we received:

Desk Statement regarding certain glass manufacturing facilities

High levels of air toxics were monitored in the air near two art glass manufacturing
facilities in Portland, Oregon. The EPA has been working closely with Oregon
officials to further understand the emissions and the risk to the public, if any and to
work to reduce any risk to the public. As a precaution, the EPA has also requested
its Regional Offices to gather information to better understand similar art glass
manufacturing plants across the country — e.g., locations, air emissions, pollution
controls, business operations, etc. Our current information indicates that there are
fewer than 20 art glass manufacturing plants nationwide with significant emissions
levels. Further understanding of these facilities will inform what actions we take to
ensure compliance with existing regulations as well as to review and, if necessary,
revise the current federal emission standards to ensure these plants operate in an
environmentally safe manner.

Alice H. Chow
Associate Director
Office of Air Monitoring and Analysis

U.S. EPA, Region il
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1650 Arch Street

Philadelphia, PA 19103

Phone: 215-814-2144

Email: chow.alice@epa.qgov

From: Smith, Judy

Sent: Wednesday, March 02, 2016 2:35 PM

To: McClintock, Katie <McClintock.Katie@epa.gov>; Chow, Alice <chow.alice@epa.gov>
Cc: Leefers, Kristin <Leefers.Kristin@epa.gov>; Holsman, Marianne
<Holsman.Marianne@epa.gov>

Subject: Re: Question

Hi Katie - HQ is working on a brief desk statement about this topic, so | expect to see
something this afternoon. Judy

From: McClintock, Katie

Sent: Wednesday, March 2, 2016 10:39 AM

To: Chow, Alice

Cc: Leefers, Kristin; Smith, Judy; Holsman, Marianne
Subject: RE: Question

Those are all good questions. There is a big team of people (Judy and Marianne) are our key
representatives trying to tackle the bigger picture of communication.

Aot of information is already public about the monitoring results themselves and the case files
(published by the oregonian).
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The press folder has all public info (I believe), maybe my press folks can check. Here are also 3
links with a lot of info:

Here is a link the monitoring data: http://www.deq.state.or.us/nwr/docs/PowellSE22nddata. pdf

State of Oregon Department of Environmental Quality Air

ww.deq.state.or.us

State of Oregon Department of Environmental Guality Alr Quality Data in the air near Powell
and SE 22nd Ave in Portland Summary of Powell and SE 22nd data, without ..

The OHA page: htip:/public.health.oregon.gov/newsadvisories/Pages/metals-emissions.aspx

The DEQ page: http://www.deq.state.or.us/nwr/metalsemissions.htm

Judy or Marianne do you have any thoughts?

From: Chow, Alice

Sent: Wednesday, March 02, 2016 10:11 AM

To: McClintock, Katie <McClintock Katie@epa.gov>
Subject: Question

Katie: | was wondering to what extent we can share information with the S/Ls. On our call
yesterday, they asked about the monitoring data gathered so far and Oregon’s state air toxic
guidelines. While the OR guidelines are obtainable, we didn’t offer up to share the monitored
results. Since my understanding is that EPA will be releasing Janet McCabe’s memo to the
public today, we will probably be asked more pointedly about the data on your one drive.

Alice
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Alice H. Chow

Associate Director

Office of Air Monitoring and Analysis
U.S. EPA, Region llI

1650 Arch Street

Philadelphia, PA 19103

Phone: 215-814-2144

Email: chow.alice@epa.gov
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To: McClintock, Katie[McClintock.Katie@epa.gov]

Cc: Kowalski, Ed[Kowalski.Edward@epa.gov]; Holsman, Marianne[Holsman.Marianne@epa.gov}
From: McLerran, Dennis

Sent: Wed 2/17/2016 6:09:23 AM

Subject: Re: Tubman Middle School is next to Uroboros

Thanks Katie. Very helpful.
Dennis
Sent from my EPA iPhone

On Feb 16, 2016, at 9:29 PM, McClintock, Katie <McClintock Katie@epa.gov> wrote:

Tubman middle school is a stones throw (500 ft about) from Urobors as you can see on the
map below. That is also the school where the public meeting 1s being held. This map also
shows other nearby schools. There are schools across the river as well. I don’t know about
upwind/downwind information.

<image002.png>

Katie McClintock

Air Enforcement Officer

EPA Region 10

1200 Sixth Avenue, Suite 900, OCE-101
Seattle, WA 98101

Phone: 206-553-2143

Fax: 206-553-4743

Meclintock katie@epa.gov
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To: Chow, Alice[chow.alice@epa.gov}; Smith, Judy[Smith.Judy@epa.gov];, McClintock,
Katie[McClintock.Katie@epa.gov}

Cc: Leefers, Kristin[Leefers .Kristin@epa.gov]}

From: Holsman, Marianne

Sent: Wed 3/2/2016 10:13:00 PM

Subject: RE: Question

All, this was the reactive statement developed on Friday for the Janet memo for use if we
received press calls.

An updated statement is being worked on now.

Marianne

Follow us!

From: Chow, Alice

Sent: Wednesday, March 02, 2016 12:31 PM

To: Smith, Judy <Smith.Judy@epa.gov>; McClintock, Katie <McClintock.Katie@epa.gov>
Cc: Leefers, Kristin <Leefers.Kristin@epa.gov>; Holsman, Marianne
<Holsman.Marianne@epa.gov>

Subject: RE: Question

Here’s the desk statement we received:

Desk Statement regarding certain glass manufacturing facilities
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High levels of air toxics were monitored in the air near two art glass manufacturing
facilities in Portland, Oregon. The EPA has been working closely with Oregon
officials to further understand the emissions and the risk to the public, if any and to
work to reduce any risk to the public. As a precaution, the EPA has also requested
its Regional Offices to gather information to better understand similar art glass
manufacturing plants across the country — e.g., locations, air emissions, pollution
controls, business operations, etc. Our current information indicates that there are
fewer than 20 art glass manufacturing plants nationwide with significant emissions
levels. Further understanding of these facilities will inform what actions we take to
ensure compliance with existing regulations as well as to review and, if necessary,
revise the current federal emission standards to ensure these plants operate in an
environmentally safe manner.

Alice H. Chow

Associate Director

Office of Air Monitoring and Analysis
U.S. EPA, Region il

1650 Arch Street

Philadelphia, PA 19103

Phone: 215-814-2144

Email: chow.alice@epa.qgov

From: Smith, Judy
Sent: Wednesday, March 02, 2016 2:35 PM

ED_000719_00026312 EPA_000279



To: McClintock, Katie <McClintock Katie@epa.gov>; Chow, Alice <chow.alice@epa.gov>
Cc: Leefers, Kristin <Leefers Kristin@epa.gov>; Holsman, Marianne

<Holsman. Marianne@epa.gov>

Subject: Re: Question

Hi Katie - HQ is working on a brief desk statement about this topic, so | expect to see
something this afternoon. Judy

From: McClintock, Katie

Sent: Wednesday, March 2, 2016 10:39 AM

To: Chow, Alice

Cc: Leefers, Kristin; Smith, Judy; Holsman, Marianne
Subject: RE: Question

Those are all good questions. There is a big team of people (Judy and Marianne) are our key
representatives trying to tackle the bigger picture of communication.

Aot of information is already public about the monitoring results themselves and the case files
(published by the oregonian).

The press folder has all public info (I believe), maybe my press folks can check. Here are also 3
links with a lot of info:

Here is a link the monitoring data: http://www.deq.state.or.us/nwr/docs/PowellSE22nddata. pdf

State of Oregon Department of Environmental Quality Air

ww.deq.state.or.us

State of Oregon Department of Environmental Guality Alr Quality Data in the air near Powell
and SE 22nd Ave in Portland Summary of Powell and SE 22nd data, without ..
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The OHA page: htip:/public.health.oregon.gov/newsadvisories/Pages/metals-emissions.aspx

The DEQ page: http://www.deq.state.or.us/nwr/metalsemissions.htm

Judy or Marianne do you have any thoughts?

From: Chow, Alice

Sent: Wednesday, March 02, 2016 10:11 AM

To: McClintock, Katie <McClintock Katie@epa.gov>
Subject: Question

Katie: | was wondering to what extent we can share information with the S/Ls. On our call
yesterday, they asked about the monitoring data gathered so far and Oregon’s state air toxic
guidelines. While the OR guidelines are obtainable, we didn’t offer up to share the monitored
results. Since my understanding is that EPA will be releasing Janet McCabe’s memo to the
public today, we will probably be asked more pointedly about the data on your one drive.

Alice

Alice H. Chow

Associate Director

Office of Air Monitoring and Analysis
U.S. EPA, Region llI

1650 Arch Street

Philadelphia, PA 19103
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Phone: 215-814-2144

Email: chow.alice@epa.gov
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To: Chow, Alice[chow.alice@epa.gov}; Smith, Judy[Smith.Judy@epa.gov];, McClintock,
Katie[McClintock.Katie@epa.gov]

Cc: Leefers, Kristin[Leefers.Kristin@epa.gov}

From: Holsman, Marianne

Sent: Wed 3/2/2016 8:51:28 PM

Subject: RE: Question

Hi Alice and all;

We'll keep you posted (or HQ will) when this statement is final. | think it’s still being reviewed.

Thanks.

Marianne

Follow us!

From: Chow, Alice

Sent: Wednesday, March 02, 2016 12:31 PM

To: Smith, Judy <Smith.Judy@epa.gov>; McClintock, Katie <McClintock.Katie@epa.gov>
Cc: Leefers, Kristin <Leefers.Kristin@epa.gov>; Holsman, Marianne
<Holsman.Marianne@epa.gov>

Subject: RE: Question

Here’s the desk statement we received:

Desk Statement regarding certain glass manufacturing facilities
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High levels of air toxics were monitored in the air near two art glass manufacturing
facilities in Portland, Oregon. The EPA has been working closely with Oregon
officials to further understand the emissions and the risk to the public, if any and to
work to reduce any risk to the public. As a precaution, the EPA has also requested
its Regional Offices to gather information to better understand similar art glass
manufacturing plants across the country — e.g., locations, air emissions, pollution
controls, business operations, etc. Our current information indicates that there are
fewer than 20 art glass manufacturing plants nationwide with significant emissions
levels. Further understanding of these facilities will inform what actions we take to
ensure compliance with existing regulations as well as to review and, if necessary,
revise the current federal emission standards to ensure these plants operate in an
environmentally safe manner.

Alice H. Chow

Associate Director

Office of Air Monitoring and Analysis
U.S. EPA, Region il

1650 Arch Street

Philadelphia, PA 19103

Phone: 215-814-2144

Email: chow.alice@epa.qgov
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From: Smith, Judy

Sent: Wednesday, March 02, 2016 2:35 PM

To: McClintock, Katie <McClintock Katie@epa.gov>; Chow, Alice <chow.alice@epa.gov>
Cc: Leefers, Kristin <Leefers Kristin@epa.gov>; Holsman, Marianne

<Holsman. Marianne@epa.gov>

Subject: Re: Question

Hi Katie - HQ is working on a brief desk statement about this topic, so | expect to see
something this afternoon. Judy

From: McClintock, Katie

Sent: Wednesday, March 2, 2016 10:39 AM

To: Chow, Alice

Cc: Leefers, Kristin; Smith, Judy; Holsman, Marianne
Subject: RE: Question

Those are all good questions. There is a big team of people (Judy and Marianne) are our key
representatives trying to tackle the bigger picture of communication.

Aot of information is already public about the monitoring results themselves and the case files
(published by the oregonian).

The press folder has all public info (I believe), maybe my press folks can check. Here are also 3
links with a lot of info:

Here is a link the monitoring data: http://www.deq.state.or.us/nwr/docs/PowellSE22nddata. pdf

State of Oregon Department of Environmental Quality Air

ww.deqg.state.or.us

State of Oregon Department of Environmental QGuality Air Quality Data in the air near Powell
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and SE 22nd Ave in Portland Summary of Powell and SE 22nd data, without ...

The OHA page: htip:/public.health.oregon.gov/newsadvisories/Pages/metals-emissions.aspx

The DEQ page: http://www.deq.state.or.us/nwr/metalsemissions.htm

Judy or Marianne do you have any thoughts?

From: Chow, Alice

Sent: Wednesday, March 02, 2016 10:11 AM

To: McClintock, Katie <McClintock Katie@epa.gov>
Subject: Question

Katie: | was wondering to what extent we can share information with the S/Ls. On our call
yesterday, they asked about the monitoring data gathered so far and Oregon’s state air toxic
guidelines. While the OR guidelines are obtainable, we didn’t offer up to share the monitored
results. Since my understanding is that EPA will be releasing Janet McCabe’s memo to the
public today, we will probably be asked more pointedly about the data on your one drive.

Alice

Alice H. Chow

Associate Director

Office of Air Monitoring and Analysis
U.S. EPA, Region llI

1650 Arch Street
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Philadelphia, PA 19103

Phone: 215-814-2144

Email: chow.alice@epa.gov
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To: DAVIS George[George.DAVIS@state.or.us}; PEDERSEN Dick[Dick. PEDERSEN@state.or.us};
GOLDFARB Gabriela * GOV (Gabriela. GOLDFARB@oregon.gov)[Gabriela. GOLDFARB@oregon.govl;
MONRO David[David. MONRO@state.or.us]; DAVIS George[George.DAVIS@state.or.us}]; Narvaez,
Madonna[Narvaez.Madonna@epa.govl; Doolan, Stephanie[Doolan.Stephanie@epa.gov]; McClintock,
Katie[McClintock.Katie@epa.gov]; McCullough, Hugh][McCullough.Hugh@epa.gov}; Johnson,
Steffan[johnson.steffan@epa.gov]; ARMITAGE Sarah[Sarah. ARMITAGE@state.or.us]

Cc: DAVIS George[George.DAVIS@state.or.us]; FLYNT Jennifer[Jennifer. FLYNT@state.or.us};
FELDON Leah[Leah.FELDON@state.or.us]; DECONCINI Nina[Nina.DECONCINI@state.or.us]
From: Garrahan Paul

Sent: Thur 2/18/2016 9:23:27 PM
Subject: RE: Friday Bullseye glass meeting and pre-meeting

Regarding Bullseye’s reaction to EPA’s participation, I have already told their attorney that we
were hoping to have some EPA technical experts join us by telephone and he raised no
objections to that.

Paul Garrahan

Oregon Department of Justice
971.673.1943 (Tue, Thu, Fri) (Portland)
503.947.4593 (Mon, Wed) (Salem)

503.828.7553 (Mobile)

From: DAVIS George [mailto:george.davis@state.or.us]

Sent: Thursday, February 18, 2016 1:14 PM

To: PEDERSEN Dick; GOLDFARB Gabriela * GOV (Gabriela. GOLDFARB@oregon.gov); MONRO
David; DAVIS George; Narvaez, Madonna; Doolan, Stephanie; McClintock, Katie; McCullough, Hugh;
Johnson, Steffan; ARMITAGE Sarah

Cc: DAVIS George; FLYNT Jennifer; FELDON Leah; DECONCINI Nina; GARRAHANPaul

Subject: Friday Bullseye glass meeting and pre-meeting

Hello everyone,

In anticipation of the Friday afternoon meeting between Bullseye Glass and their attorneys
Perkins Coie (Bullseye/PC), and DEQ, DOJ and the Governor’s Office staff, DEQ has scheduled
a pre-meeting Friday morning to discuss the Bullseye/PC meeting. We apologize for the late
notice, we know many of you have full schedules and won’t be able to make 1t, but we ask that
those who can please do so. We don’t have an agenda yet, but hope to have something by the

ED_000719_00027055 EPA_000288



time the pre-meeting begins. The main purpose of this email is to get this on your calendars.

Pre-meeting date, time and location: Friday, 2/19, 10:00 am — 12:00 am (hopefully shorter than
that) DEQ NWR office (700 NE Multnomah, 6™ floor), room 601

We do not have a call-in number set up yet, we’ll try to get that done before the pre-meeting and
will forward the number to everyone in the morning.

Meeting date, time and location: Friday, 2/19, 2:00 pm — 4:00 pm, Perkins Cote office, 1120 NW
Couch St., Portland, 10" floor

We do not have call-in information yet, but understand a call-in line will be set up. Again, we’ll
forward that information when we get it.

Important odds and ends:

The meeting with Bullseye/PC appears to involve discussion of both technical and non-technical
topics. DEQ regards EPA’s participation for the technical discussion as critical; however, we
don’t know how Bullseye/PC will feel about EPA’s participation. If they object, we will have to
figure out what to do on the fly.

Sarah, we hope you can attend the pre-meeting, and hope you will be able to call in for the
afternoon Bullseye/PC meeting.

Possible/probable topics at the Bullseye/PC meeting:

Bullseye/PC requested the following from DEQ:

U To explain how the emissions data links Bullseye as the source of the emissions;

U To provide the backup laboratory data that supports the air emissions sampling
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results that have been provided to them.

Suggested goals for the meeting from DEQ side:

Listen and continue to build a cooperative, effective relationship;

Provide the information we can to support our concerns about the health impacts of
air emissions from Bullseye;

Secure a longer commitment not to use any chromium, assuming we are not able to
resolve the conversion, until we are able to reach a confident conclusion about risks;

Confirm ongoing commitment not to use cadmium or arsenic;

Start discussion about whether control technology option exists to control cadmium
and arsenic emissions (and chromium, if necessary), or figure out a timeline and next steps
toward resolving that question, and a discussion of technical and other state assistance that may
be available to that end; and

If we start to get a sense of a timeline and length of commitments Bullseye and we
are making, start talking about documenting our commitments in writing, including a method to
monitor to be able to provide public assurances that such agreement is being complied with.

Again, our apologies for the late notice and scant information, we hope to get things better sorted
as the time gets closer.

George Davis

DEQ

503-229-5534

*HEXCONFIDENTIALITY NOTICE*#*%*

This e-mail may contain information that is privileged, confidential, or otherwise exempt from
disclosure under applicable law. If you are not the addressee or it appears from the context or
otherwise that you have received this e-mail in error, please advise me immediately by reply e-

mail, keep the contents confidential, and immediately delete the message and any attachments
from your system.
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To: PEDERSEN Dick[Dick. PEDERSEN@state.or.us}; GOLDFARB Gabriela * GOV
(Gabriela. GOLDFARB@oregon.gov){Gabriela. GOLDFARB@oregon.gov}; MONRO
David[David.MONRO@state.or.us]; DAVIS George[George . DAVIS@state.or.us}; Narvaez,
Madonna[Narvaez.Madonna@epa.govl; Doolan, Stephanie[Doolan.Stephanie@epa.gov]; McClintock,
Katie[McClintock.Katie@epa.govl]; McCullough, Hugh[McCullough.Hugh@epa.gov}; Johnson,
Steffan[johnson.steffan@epa.govl; ARMITAGE Sarah[sarah.armitage@state.or.us]

Cc: FLYNT Jennifer[Jennifer. FLYNT @state.or.us]; DECONCINI
Nina[Nina.DECONCINI@state.or.us}; FELDON Leah[Leah.FELDON@state.or.us}; GARRAHAN
Paul[Paul. GARRAHAN@state.or.us]; DAVIS George[DAVIS.George@deq.state.or.us]

From: DAVIS George

Sent: Thur 2/18/2016 9:14:25 PM

Subject: Friday Bullseye glass meeting and pre-meeting

Hello everyone,

In anticipation of the Friday afternoon meeting between Bullseye Glass and their attorneys
Perkins Cote (Bullseye/PC), and DEQ, DOJ and the Governor’s Office staff, DEQ has scheduled
a pre-meeting Friday morning to discuss the Bullseye/PC meeting. We apologize for the late
notice, we know many of you have full schedules and won’t be able to make it, but we ask that
those who can please do so. We don’t have an agenda yet, but hope to have something by the
time the pre-meeting begins. The main purpose of this email is to get this on your calendars.

Pre-meeting date, time and location: Friday, 2/19, 10:00 am — 12:00 am (hopefully shorter than
that) DEQ NWR office (700 NE Multnomah, 6™ floor), room 601

We do not have a call-in number set up yet, we’ll try to get that done before the pre-meeting and
will forward the number to everyone in the morning.

Meeting date, time and location: Friday, 2/19, 2:00 pm — 4:00 pm, Perkins Cote office, 1120 NW
Couch St., Portland, 10" floor

We do not have call-in information yet, but understand a call-in line will be set up. Again, we’ll
forward that information when we get it.

Important odds and ends:

The meeting with Bullseye/PC appears to involve discussion of both technical and non-technical
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topics. DEQ regards EPA’s participation for the technical discussion as critical; however, we
don’t know how Bullseye/PC will feel about EPA’s participation. If they object, we will have to
figure out what to do on the fly.

Sarah, we hope you can attend the pre-meeting, and hope you will be able to call in for the
afternoon Bullseye/PC meeting.

Possible/probable topics at the Bullseye/PC meeting:

Bullseye/PC requested the following from DEQ:

U To explain how the emissions data links Bullseye as the source of the emissions;

, To provide the backup laboratory data that supports the air emissions sampling
results that have been provided to them.

Suggested goals for the meeting from DEQ side:

Listen and continue to build a cooperative, effective relationship;

Provide the information we can to support our concerns about the health impacts of
air emissions from Bullseye;

Secure a longer commitment not to use any chromium, assuming we are not able to
resolve the conversion, until we are able to reach a confident conclusion about risks;

_ Confirm ongoing commitment not to use cadmium or arsenic;

Start discussion about whether control technology option exists to control cadmium
and arsenic emissions (and chromium, if necessary), or figure out a timeline and next steps
toward resolving that question, and a discussion of technical and other state assistance that may
be available to that end; and

U If we start to get a sense of a timeline and length of commitments Bullseye and we
are making, start talking about documenting our commitments in writing, including a method to
monitor to be able to provide public assurances that such agreement is being complied with.
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Again, our apologies for the late notice and scant information, we hope to get things better sorted
as the time gets closer.

George Davis

DEQ

503-229-5534
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Pre-meeting agenda/discussion doc
General structure of the call: Non-technical discussions first, technical discussions (if any) after.

1. We expect Bullseye to:
a. Argue they are not the major or only source of metals;
b. Argue in favor of restarting production of chromium-containing glass;
c. Present technical information supporting their argument; and
d. MIGHT ask: Under what circumstances will DEQ agree to allow use of chromium
(or any other metal of concern)?

2. Meeting could involve 4 different discussion topics:
a. Legal — Limits of DEQ’s authority, right to operate
b. Technical — DEQ’s basis for declaring Bullseye the most likely source of the
metals emissions
¢. Technical — Information regarding hexavalent chromium emissions (or lack of
emissions)
d. Technical/legal — Under what circumstances will DEQ agree to allow use of
chromium (or any other metal of concern)? May involve:
i. Technical constraints on operation; and
ii.Legal mechanism (Mutual Agreement and Order)

3. ldentify discussion leads
a. lLegal — Limits of DEQ’s authority, right to operate
Dick Pedersen, Paul Garrahan/Gary Vrooman,
b. Technical — DEQ’s basis for declaring Bullseye the most likely source of the
metals emissions
Sarah Armitage, David Monro,
¢. Technical — Information regarding hexavalent chromium emissions (or lack of
emissions)
EPA — Steffan Johnson, ?777?
d. Technical/legal — Under what circumstances will DEQ agree to allow use of
chromium (or any other metal of concern)?
Dick Pedersen, David Monro,

4. Discuss DEQ’s/state’s/EPA’s overall approach to these discussions
5. Discuss desired outcomes

6. Otheritems? Fluorides, other metals, other?

7. End meeting
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To: Koerber, Mike[Koerber.Mike@epa.gov}
From: McClintock, Katie

Sent: Sat 3/5/2016 6:47:59 PM

Subject: Re: Portland glass facilities

Will do. And please send me whatever your folks have as well so we are hopefully not
duplicating our efforts. Gina is coming out to visit us Wednesday too so I'm putting together a
draft paper for that and will share as well. Do you have a feeling for what she will be most
interested in hearing about?

Sent from my iPhone

On Mar 5, 2016, at 10:45 AM, Koerber, Mike <Koerber.Mike@epa.gov> wrote:

Thanks, Katie. Yes, anything you have to share on #1 and 3 would be great. I am expecting
an update from my folks early next week. So, it would be good to combine our information
with what you have learned.

Mike

Sent from my iPhone

On Mar 5, 2016, at 1:21 AM, McClintock, Katie <McClintock. Katie(@epa.gov> wrote:

Mike,

Thanks for sending this my way. Do you need any updates from me on items one and
three in the bottom email? 1 will put a Puget Sound update in my daily update today,
but can try to sum up the work on #1. I have been working hard when I can on that
one.

From: Koerber, Mike

Sent: Friday, March 04, 2016 10:12 AM

To: Hastings, Janis <Hastings Janis(@epa.gov>; Bray, Dave <Bray.Dave@epa.gov>
Cec: McClintock, Katie <McClintock Katie@epa.gov>

Subject: FW: Portland glass facilities

As a followup to today’s call, here is the summary of the call with USFS.
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Mike

From: Shelow, David

Sent: Friday, March 04, 2016 12:29 PM

To: Wayland, Richard <Wayland.Richard@epa.gov>; Fox, Tyler
<Fox.Tyler@epa.gov>; Benedict, Kristen <Benedict Kristen@epa.gov>; Weinstock,
Lewis <Weinstock. Lewis@epa.gov>; Koerber, Mike <Koerber Mike@epa.gov>
Cc: Watkins, Tim <Watkins. Tim@epa.gov>; Johnson, Steffan

<johnson steffan@epa.gov>; Hemby, James <Hemby.James@epa.gov>; Landis,
Matthew <Landis. Matthew(@epa.gov>

Subject: RE: Portland glass facilities

Here are the notes from our call with the researcher Geoff Donovan.

Dave and Matt.

David M. Shelow

National Air Toxics Ambient Monitoring Program Manager
U.S. Environmental Protection Agency

Office of Air Quality Planning and Standards

Ambient Air Monitoring Group C304-06

Research Triangle Park, NC 27711

Phone: 919-541-3776

Fax:: 919-541-1903

Email: shelow.david@epa.qov

From: Wayland, Richard

Sent: Wednesday, March 02, 2016 3:14 PM

To: Fox, Tyler <Fox.Tvler@epa.gov>; Benedict, Kristen

<Benedict. Kristen@epa.gov>; Weinstock, Lewis <Weinstock. Lewis@epa.gov>
Cec: Watkins, Tim <Watkins. Tim@epa.gov>; Shelow, David
<Shelow.David@epa.gov>; Johnson, Steffan <johnson steffan@epa.gov>; Hemby,
James <Hemby.James@epa.gov>

Subject: FW: Portland glass facilities
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Hi folks,

In the attached memo, Janet outlines several actions being undertaken by EPA in
response to the Portland Bullseye Glass air toxics issue. Specifically, there are 3
things that we (AQAD) are responsible for tracking.

1. Improving our characterization of emissions from art glass manufacturing
facilities

2. Asses the viability of the original USFS study (Moss monitoring) as a screening
methodology for air toxics

3. Review screening modeling by Puget Sound

Mike Koerber has asked for a short paragraph on each of these 3 activities by early
next week. On the Moss monitoring, I have not heard from the USFS scientist and an
cciing Tim Watkins to see if the fellow has contacted him yet. On the other two, can
you guys help me pull a paragraph together to get back to Mike? Maybe try for a draft
by Friday and we can finalize it next week.

Thanks

Chet

Richard A. "Chet” Wayland | Director | Air Quality Assessment Division - Mail Code C304-02 | Office of
Air Quality Planning & Standards | U.8. Environmental Protection Agency | Research Triangle Park, NC
27711 | Desk: 919-541-4603 | Cell: 919-606-0548 | Fax: 919-541-4511 |
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To: Koerber, Mike[Koerber.Mike@epa.gov}
From: McClintock, Katie

Sent: Fri 2/26/2016 9:04:31 PM

Subject: RE: Portland glass facilities

Thanks Mike.

From: Koerber, Mike

Sent: Friday, February 26, 2016 12:48 PM

To: McClintock, Katie <McClintock.Katie@epa.gov>
Subject: RE: Portland glass facilities

Katie - No problem. You’ve been amazing on this project. Thank you so much!

Mike

From: McClintock, Katie

Sent: Friday, February 26, 2016 3:39 PM

To: Koerber, Mike <Koerber. Mike@epa.gov>
Subject: RE: Portland glass facilities

Thanks, I'm sorry I was looking for an actual other email attachment vs a table at the end. Sorry
for taking up more of your time. Have a good weekend!

From: Koerber, Mike

Sent: Friday, February 26, 2016 12:37 PM

To: McClintock, Katie <McClintock . Katie@epa.gov>
Subject: FW: Portland glass facilities

Katie — Here is the version sent to the Regions. We missed a typo on page 2, which refers to 16
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facilities (Bullseye, Uroboros and 14 other similar facilities), but the list has 19. Oh, well.

Mike

From: McCabe, Janet
Sent: Thursday, February 25,2016 7:09 PM
Subject: Portland glass facilities

Air Division Directors—

Attached 1s a memo in followup to the special purpose call OAQPS held yesterday about the
glass facilities in Portland and beyond. Please contact Mike Koerber if you have any questions.
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To: Koerber, Mike[Koerber.Mike@epa.gov}
From: McClintock, Katie

Sent: Fri 2/26/2016 8:38:37 PM

Subject: RE: Portland glass facilities

Thanks, I'm sorry I was looking for an actual other email attachment vs a table at the end. Sorry
for taking up more of your time. Have a good weekend!

From: Koerber, Mike

Sent: Friday, February 26, 2016 12:37 PM

To: McClintock, Katie <McClintock.Katie@epa.gov>
Subject: FW: Portland glass facilities

Katie — Here 1s the version sent to the Regions. We missed a typo on page 2, which refers to 16
facilities (Bullseye, Uroboros and 14 other similar facilities), but the list has 19. Oh, well.

Mike

From: McCabe, Janet
Sent: Thursday, February 25,2016 7:09 PM
Subject: Portland glass facilities

Air Division Directors—

Attached 1s a memo in followup to the special purpose call OAQPS held yesterday about the
glass facilities in Portland and beyond. Please contact Mike Koerber if you have any questions.
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To: Koerber, Mike[Koerber.Mike@epa.gov}

From: McClintock, Katie

Sent: Thur 2/18/2016 3:09:06 PM

Subject: RE: Daily update - mostly quick summary about Spectrum Glass

Thanks Mike. | will add it. Also, it looks to me (though the map is small) that the naits monitor is
over a mile north of uroboros right? | know that OR produced modeling maps with this kind of
information but would we expect this site to actually pick up any meaningful concentrations of
vaporous metals that far from a source? | noticed in the writeup that we wrote “near” and I'm not
sure 1 mile or more is near enocugh for any registered ambient concentrations.

Katie

From: Koerber, Mike

Sent: Thursday, February 18, 2016 5:41 AM

To: McClintock, Katie <McClintock.Katie@epa.gov>; Downey, Scott <Downey.Scott@epa.gov>;
Leefers, Kristin <Leefers.Kristin@epa.gov>; Bray, Dave <Bray.Dave@epa.gov>; Narvaez,
Madonna <Narvaez.Madonna@epa.gov>; Fairchild, Susan <Fairchild.Susan@epa.gov>;
Holsman, Marianne <Holsman.Marianne@epa.gov>; Hastings, Janis
<Hastings.Janis@epa.gov>; Froikin, Sara <Froikin.Sara@epa.gov>; Matthews, Julie
<Matthews.Juliane@epa.gov>; Franklin, Richard <Franklin.Richard@epa.gov>; Kowalski, Ed
<Kowalski.Edward@epa.gov>; Wroble, Julie <Wroble.Julie@epa.gov>; Hall, Chris
<Hall.Christopher@epa.gov>; Moon, Wally <Moon.Wally@epa.gov>; Fried, Gregory
<Fried.Gregory@epa.gov>; McLerran, Dennis <mclerran.dennis@epa.gov>; Pirzadeh, Michelle
<Pirzadeh.Michelle@epa.gov>; Smith, Judy <Smith.Judy@epa.gov>; Koprowski, Paul
<Koprowski.Paul@epa.gov>; Hedgpeth, Zach <Hedgpeth.Zach@epa.gov>; Fleming, Sheila
<fleming.sheila@epa.gov>; Field, Chris <Field.Chris@epa.gov>; Martenson, Eric
<Martenson.Eric@epa.gov>; Ingemansen, Dean <Ingemansen.Dean@epa.gov>; Terada,
Calvin <Terada.Calvin@epa.gov>; Barnett, Keith <Barnett.Keith@epa.gov>; Kaetzel, Rhonda
<Kaetzel. Rhonda@epa.gov>; Wendel, Arthur <Wendel. Arthur@epa.gov>

Subject: RE: Daily update - mostly quick summary about Spectrum Glass

FYI — here is information on cadmium and arsenic concentrations from the NATTS network.

Katie — you may wish to add this to the Sharepoint site

From: McClintock, Katie
Sent: Thursday, February 18, 2016 12:52 AM
To: Downey, Scott <Downey.Scott@epa.qgov>; Leefers, Kristin <Leefers. Kristindepa.gov>;
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Bray, Dave <Bray.Dave@epa.gov>; Narvaez, Madonna <Narvaez Madonna@epa.gov>;
Fairchild, Susan <Fairchild. Susan@epa.gov>; Holsman, Marianne

<Holsman. Marianne@epa.gov>; Hastings, Janis <Hastings.Janis@epa.gov>; Froikin, Sara
<Froikin.Sara@epa.gov>; Matthews, Julie <Matthews.Juliane@epa.gov>; Franklin, Richard
<Franklin.Richard@epa.qov>; Kowalski, Ed <Kowalski.Edward@epa.gov>; Wroble, Julie
<Wroble Julie@epa.gov>; Hall, Chris <Hall.Christopher@epa.gov>; Moon, Wally

<Moon Wally@epa.gov>; Fried, Gregory <Fried.Gregory@epa.gov>; McLerran, Dennis
<mclerran.dennis@epa.gov>; Pirzadeh, Michelle <Pirzadeh.Michelle@epa.gov>; Smith, Judy
<Smith. Judy@epa.gov>; Koprowski, Paul <Koprowski.Paul@epa.gov>; Hedgpeth, Zach
<Hedgpeth.Zach@epa.gov>; Fleming, Sheila <fleming.sheila@epa.gov>; Field, Chris
<Field.Chris@epa.gov>; Martenson, Eric <Martenson.Eric@epa.gov>; Ingemansen, Dean
<Ingemansen.Dean@epa.gov>; Terada, Calvin <Terada.Calvin@epa.gov>; Barnett, Keith
<Barnett Keith@epa.gov>; Kaetzel, Rhonda <Kaetzel Rhonda@epa.gov>; Wendel, Arthur
<Wendel. Arthur@epa.gov>; Koerber, Mike <Koerber Mike@epa.gov>

Subject: Daily update - mostly quick summary about Spectrum Glass

Here is the update. It is mostly a quick summary of the inspection at Spectrum. Even
quicker summary — they are huge and there is a large potential for emissions from this
source, even with their existing controls.

hitps://usepa-
my.sharepoint.com/personal/meclintock katie epa gov/Documents/Color%20Glass
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To: McLerran, Dennis[mclerran.dennis@epa.gov}; Kowalski, Ed[Kowalski.Edward@epa.gov]}
From: McClintock, Katie

Sent: Wed 2/17/2016 5:29:12 AM

Subject: Tubman Middle School is next to Uroboros

Tubman middle school is a stones throw (500 ft about) from Urobors as you can see on the map
below. That is also the school where the public meeting is being held. This map also shows
other nearby schools. There are schools across the river as well. I don’t know about
upwind/downwind information.

Umhm Glass

Portland Speci | ¢ tancoce < Tiny Revolution

 Portiand o ; Feedback = Tips
Public Schools L ; 1000 fest

Katie McClintock

Air Enforcement Officer

EPA Region 10

1200 Sixth Avenue, Suite 900, OCE-101

Seattle, WA 98101
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Phone: 206-553-2143
Fax: 206-553-4743

Mcclintock katie@epa.gov
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To: McClintock, Katie[McClintock.Katie@epa.gov]
From: Kowalski, Ed

Sent: Sun 3/6/2016 7:29:42 PM

Subject: Re: Color Glass Daily Update 3-4-16

Katie, are you available for a call with ODEQ today (Sunday)?
Sent from my iPhone

On Mar 4, 2016, at 11:04 PM, McClintock, Katie <McClintock Katie@epa.gov> wrote:

hitps://lusepa-
my.sharepoint.com/personal/meclintock katie epa gov/Documents/Colored%20Glass

Katie McClintock

Air Enforcement Officer

EPA Region 10

1200 Sixth Avenue, Suite 900, OCE-101
Seattle, WA 98101

Phone: 206-553-2143

Fax: 206-553-4743

Meclintock katie@epa.gov

<Daily Update 3-4-16.docx>

<Media Monitoring Report Metal Release 03.04.2016.docx>
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To: McClintock, Katie[McClintock.Katie@epa.gov]
From: Koerber, Mike

Sent: Fri 2/26/2016 8:48:21 PM

Subject: RE: Portland glass facilities

Katie - No problem. You’ve been amazing on this project. Thank you so much!

Mike

From: McClintock, Katie

Sent: Friday, February 26, 2016 3:39 PM

To: Koerber, Mike <Koerber Mike@epa.gov>
Subject: RE: Portland glass facilities

Thanks, I'm sorry I was looking for an actual other email attachment vs a table at the end. Sorry
for taking up more of your time. Have a good weekend!

From: Koerber, Mike

Sent: Friday, February 26, 2016 12:37 PM

To: McClintock, Katie <McClintock . Katie@epa.gov>
Subject: FW: Portland glass facilities

Katie — Here 1is the version sent to the Regions. We missed a typo on page 2, which refers to 16
facilities (Bullseye, Uroboros and 14 other similar facilities), but the list has 19. Oh, well.

Mike

From: McCabe, Janet
Sent: Thursday, February 25,2016 7:09 PM
Subject: Portland glass facilities
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Air Division Directors—

Attached 1s a memo in followup to the special purpose call OAQPS held yesterday about the
glass facilities in Portland and beyond. Please contact Mike Koerber if you have any questions.
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To: McClintock, Katie[McClintock.Katie@epa.gov]
From: Koerber, Mike

Sent: Thur 2/18/2016 3:22:34 PM

Subject: FW: Attached Image

3360 001.pdf

Thanks, Katie. Attached is a map showing the location of the NATTS. You are correct — it 1s
NOT near Uroboros. Thanks for that edit on the letter.

Mike

From: oagpscopier@epa.gov [mailto:oagpscopier@epa.gov]
Sent: Thursday, February 18,2016 10:21 AM

To: Koerber, Mike <Koerber Mike@epa.gov>

Subject: Attached Image
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Estimated cadmium
concentrations

Nanograms per cubic meter
[ | Below 0.6 ( Cancer risk < 1.in 1 million)

B 0.6-8 (Cancer risk 1.1c 8in 1 million)

510 (Cancer risk 9 1o 20 in 1 million)
10-30 {Cancer risk 20 to 50 in 1 million)}
' Above 30 {Cancer risk >0 in 1 million)

Cancer risks listed here assume exposure for 24
hours a day 7 days per week for 2 70 year lifetime
and that air concenirations estimated for Celober
2015 are constant over that exposure time. Actual
exposures that are shorter duration or freguency
mean lower risk than what is presented here.

This map is not exact or precise. it uses a limited
data set from Oclober 2015 to correlate cadmium
air concentrations with concentrations in moss, an
approach 1o mapping akr pollutants that is new and
still developing. People should expect updates

and changes o this map over time as DEQ collecis
additional daia and the approach to mapping is
refined.

Mullnomah County Health Department
February 9, 2018
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To: Matthews, Julie[Matthews.Juliane@epa.gov]; McClintock, Katie[McClintock.Katie@epa.gov]
From: Leefers, Kristin

Sent: Thur 3/3/2016 8:11:52 PM

Subject: RE: any concerns about me sending this email to ODEQ regarding their request for 6S
guidance?

Thanks Julie, it would be great if you can review it.

Kris

Kris Leefers

206-553-1532

From: Matthews, Julie

Sent: Thursday, March 03,2016 11:12 AM

To: McClintock, Katie <McClintock.Katie@epa.gov>; Leefers, Kristin
<Leefers.Kristin@epa.gov>

Subject: RE: any concerns about me sending this email to ODEQ regarding their request for 6S
guidance?

Yep- I'm happy to look at it—or Kris if you have time we don't probably both need to.

Juliane Matthews

Assistant Regional Counsel

U.S. Environmental Protection Agency- Region 10
1200 Sixth Avenue, Suite 900, ORC -113

Seattle, WA 98101

(206) 553-1169
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matthews.juliane(@cpa.gov

From: McClintock, Katie

Sent: Thursday, March 03, 2016 10:19 AM

To: Matthews, Julie <Matthews Juliane@epa.gov>; Leefers, Kristin <Lcefers. Kristin@epa.gov>
Subject: RE: any concerns about me sending this email to ODEQ regarding their request for 6S
guidance?

Ex. 5 - Attorney Client

From: Matthews, Julie

Sent: Thursday, March 03, 2016 8:35 AM

To: Leefers, Kristin <Leefers Kristin@epa.gov>

Cc: McClintock, Katie <McClintock Katie@epa.gov>

Subject: RE: any concerns about me sending this email to ODEQ regarding their request for 6S
guidance?

Ex. 5 - Attorney Client

Thanks for checking

Juliane Matthews
Assistant Regional Counsel

U.S. Environmental Protection Agency- Region 10
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1200 Sixth Avenue, Suite 900, ORC -113
Seattle, WA 98101
(206) 553-1169

matthews.juliane(@cpa.gov

From: Leefers, Kristin

Sent: Thursday, March 03, 2016 8:20 AM

To: Matthews, Julie <Matthews.Juliane@epa.gov>

Cc: McClintock, Katie <McClintock.Katie@epa.gov>

Subject: FW: any concerns about me sending this email to ODEQ regarding their request for 6S
guidance?

Hi Julie-

Ex. 5 - Attorney Client

Thanks,

Kris

Kris Leefers
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206-553-1532

From: McClintock, Katie

Sent: Wednesday, March 02, 2016 10:52 PM

To: Leefers, Kristin <Leefers. Kristin@epa.gov>; Yellin, Patrick <Yellin.Patrick@epa.gov>
Subject: any concerns about me sending this email to ODEQ regarding their request for 6S
guidance?

Attorney-client privilege, pre-decisional

Ex. 5 - Attorney Client
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Katie McClintock

Air Enforcement Officer

EPA Region 10

1200 Sixth Avenue, Suite 900, OCE-101
Seattle, WA 98101

Phone: 206-553-2143

Fax: 206-553-4743

Mcclintock katie@epa.gov
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To: McClintock, Katie[McClintock.Katie@epa.gov]

Cc: Hunter, Jeffrey (Perkins Coie)[dJHunter@perkinscoie.com}; Matthews,
Julie[Matthews.Juliane@epa.gov]
From: Eric Durrin

Sent: Sat 2/13/2016 7:32:30 PM
Subject: RE: Bullseye Glass

Hello Katie,

Thank you for understanding about the interruption. I'll have some information for you
by the end of Wednesday.

Regards,

Eric Durrin | Bullseye Glass Co. | 503-232-8887x103

From: McClintock, Katie [mailto:McClintock.Katie@epa.gov}
Sent: Friday, February 12, 2016 9:00 PM

To: Eric Durrin

Cc: Hunter, Jeffrey (Perkins Coie); Matthews, Julie
Subject: RE: Bullseye Glass

Hi Eric —

Thanks for your voicemail and email. I found out this morning that you were meeting with DEQ
about chromium so I expected there might be a slight change of plan producing our documents.
When do you think you will the current records you have pulled together to me?

Also here is a prioritized list to help guide your production. My preference would be to have the
first three by mid-week or earlier if possible and the last two within the next week or two after.
Does this seem reasonable?
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1. Size of each furnace/schematic labeled with furnace info (I imagine you are already done
with this one).

2. Batch tickets for each furnace and each melt going back to 10/1/15.

3. Temperature readings at backwall for each furnace going back to 10/1/15 at whatever
frequency recorded. These readings would preferably be in spreadsheet format and include the
date and furnace number.

4. We forgot to ask in writing, though we did ask verbally, but we’d like you to confirm the
dates each furnace was converted to oxyfuel or any other major modifications other than a brick-

for-brick rebuild back to 1996.

5. Refractory materials purchased for last 3 years.

I realize you have many many balls in the air and I appreciate your cooperation.

Katie McClintock

Air Enforcement Officer

EPA Region 10

1200 Sixth Avenue, Suite 900, OCE-101
Seattle, WA 98101

Phone: 206-553-2143

Fax: 206-553-4743

Meclintock katie@epa.gov
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From: Eric Durrin [mailto:ericdurrin@bullseveglass.com]
Sent: Friday, February 12, 2016 7:20 PM

To: McClintock, Katie <McClintock Katie@epa.gov>

Cc: Hunter, Jeffrey (Perkins Coie) <JHunter@perkinscoie.com>
Subject: Bullseye Glass

Hello,

| left you a voice message earlier today. | have been working on gathering
the information that you requested. Most of yesterday, and all of today has
been devoted to working with the Oregon DEQ on new developments. The
unexpected interruption put a hitch in my work flow.

| am going to compile the information you asked for with the information
that the DEQ has requested. For the DEQ we are routing the information
through legal channels. We are taking the time to make sure the
information provided is complete and accurate.

Regards,

Eric E. Durrin
Controller

Bullseye Glass Company
3722 S.E. 21st Avenue | Portland, Oregon 97202 | U.S.A.
Phone: 503-232-8887 x103 | Fax: 503-238-9963
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To: Matthews, Julie[Matthews. Juliane@epa.gov}
From: McClintock, Katie

Sent: Tue 3/1/2016 5:53:17 PM

Subject: RE: Color Glass Daily Update 2-29-16

Shoot, yea I copy header and change date. Just updated.

From: Matthews, Julie

Sent: Tuesday, March 01, 2016 8:53 AM

To: McClintock, Katie <McClintock.Katie@epa.gov>
Subject: RE: Color Glass Daily Update 2-29-16

One more little thing- | noticed that your header on the document is still dated 2-26-16
rather than 2-29-16. Perhaps you can change the one that will be posted on one drive.

Thanks

Juliane Matthews

Assistant Regional Counsel

U.S. Environmental Protection Agency- Region 10
1200 Sixth Avenue, Suite 900, ORC -113

Seattle, WA 98101

(206) 553-1169

matthews.juliane(@cpa.gov

From: McClintock, Katie

Sent: Monday, February 29,2016 10:56 PM

To: Averback, Jonathan <Averback Jonathan@epa.gov>; Barber, Anthony

<Barber. Anthony(@epa.gov>; Barnett, Keith <Barnett Keith@epa.gov>; Bray, Dave
<Bray.Dave@epa.gov>; Bremer, Kristen <Bremer. Kristen(@epa.gov>; Cunningham, Roylene
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<Cunningham Rovlene@epa.gov>; Dalrymple, Anne <Dalrymple Anne@epa.gov>; Davis,
Alison <Davis.Alison@epa.gov>; Davis, Matthew <Davis.Matthew(@epa.gov>; Doster, Brian
<Doster.Brian@epa.gov>; Downey, Scott <Downev.Scott@epa.gov>; Fairchild, Susan
<Fairchild. Susan@epa.gov>; Field, Chris <Field.Chris@epa.gov>; Fleming, Sheila
<fleming.sheila@epa.gov>; Franklin, Richard <Franklin.Richard@epa.gov>; Fried, Gregory
<Fried.Gregory@epa.gov>; Froikin, Sara <Froikin.Sara@epa.gov>; Hall, Chris
<Hall.Christopher@epa.gov>; Hastings, Janis <Hastings Janis@epa.gov>; Hedgpeth, Zach
<Hedgpeth.Zach@epa.gov>; Holsman, Marianne <Holsman Marianne@epa.gov>; Ingemansen,
Dean <Ingemansen. Dean@epa.gov>; Johnson, Steffan <johnson steffan@epa.gov>; Kaetzel,
Rhonda <Kaetzel. Rhonda@epa.gov>; Keenan, John <keenan.john@epa.gov>; Koerber, Mike
<Koerber Mike@epa.gov>; Koprowski, Paul <Koprowski.Paul@epa.gov>; Kowalski, Ed
<Kowalski. Edward@epa.gov>; Leefers, Kristin <Leefers Kristin(@epa.gov>; Lynch, Kira
<lynch kira@epa.gov>; Martenson, Eric <Martenson. Eric@epa.gov>; Matthews, Julie
<Matthews. Juliane@epa.gov>; McLerran, Dennis <mclerran.dennis@epa.gov>; Mitchell, Ken
<Mitchell Ken@epa.gov>; Moon, Wally <Moon. Wally(@epa.gov>; Narvaez, Madonna
<Narvaez.Madonna@epa.gov>; Owens, Katharine <Owens.Katharine@epa.gov>; Page, Lee
<Page.Lec@epa.gov>; Palma, Ted <Palma.Ted@epa.gov>; Pirzadeh, Michelle
<Pirzadeh.Michelle@epa.gov>; Rimer, Kelly <Rimer.Kelly@epa.gov>; Rodman, Sonja
<Rodman.Sonja@epa.gov>; Smith, Judy <Smith. Judy@epa.gov>; Stern, Allyn

<Stern. Allyn@epa.gov>; Stewart, Michael <Stewart. Michael@epa.gov>; Stifelman, Marc
<Stifelman Marc@epa.gov>; Taylor, Kevin <Tavlor. Kevin@epa.gov>; Terada, Calvin
<Terada.Calvin@epa.gov>; Terry, Sara <Terry.Sara@epa.gov>; Thrift, Mike

<thrift. mike@epa.gov>; Throwe, Scott <Throwe . Scott@epa.gov>; Tonel, Monica
<Tonel.Monica@epa.gov>; Wendel, Arthur <Wendel Arthur@epa.gov>; Williamson, Ann
<Williamson. Ann@epa.gov>; Wroble, Julie <Wroble Julie@epa.gov>; Yellin, Patrick
<Yellin.Patrick@epa.gov>

Subject: Color Glass Daily Update 2-29-16

Here is the daily update for the day and the link the onedrive below. I've heard some
people are having trouble with access. Let me know if that happens as we might be
using the onedrive for FOIA data collection and we will need everyone to have access.
Please also give let me know of anyone not in this email who might have responsive
FOIA documents.

hitps:/lusepa-
my.sharepoint.com/personal/meclintock katie epa gov/Documents/Colored%20Glass

Katie McClintock
Air Enforcement Officer

EPA Region 10
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1200 Sixth Avenue, Suite 900, OCE-101
Seattle, WA 98101

Phone: 206-553-2143

Fax: 206-553-4743

Mcclintock katie@epa.gov
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To: Eric Durrinericdurrin@bullseyeglass.com]

Cc: Hunter, Jeffrey (Perkins Coie)[dJHunter@perkinscoie.com}; Matthews,
Julie[Matthews.Juliane@epa.gov]
From: McClintock, Katie

Sent: Sat 2/13/2016 4:59:30 AM
Subject: RE: Bullseye Glass

Hi Eric —

Thanks for your voicemail and email. I found out this morning that you were meeting with DEQ
about chromium so I expected there might be a slight change of plan producing our documents.
When do you think you will the current records you have pulled together to me?

Also here is a prioritized list to help guide your production. My preference would be to have the
first three by mid-week or earlier if possible and the last two within the next week or two after.
Does this seem reasonable?

1. Size of each furnace/schematic labeled with furnace info (I imagine you are already done
with this one).

2. Batch tickets for each furnace and each melt going back to 10/1/15.

3. Temperature readings at backwall for each furnace going back to 10/1/15 at whatever
frequency recorded. These readings would preferably be in spreadsheet format and include the
date and furnace number.

4. We forgot to ask in writing, though we did ask verbally, but we’d like you to confirm the
dates each furnace was converted to oxyfuel or any other major modifications other than a brick-

for-brick rebuild back to 1996.

5. Refractory materials purchased for last 3 years.

I realize you have many many balls in the air and I appreciate your cooperation.

Katie McClintock
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Air Enforcement Officer

EPA Region 10

1200 Sixth Avenue, Suite 900, OCE-101
Seattle, WA 98101

Phone: 206-553-2143

Fax: 206-553-4743

Meclintock katie@epa.gov

From: Eric Durrin [mailto:ericdurrin@bullseyeglass.com]

Sent: Friday, February 12, 2016 7:20 PM

To: McClintock, Katie <McClintock.Katie@epa.gov>

Cc: Hunter, Jeffrey (Perkins Coie) <JHunter@perkinscoie.com>
Subject: Bullseye Glass

Hello,

| left you a voice message earlier today. | have been working on gathering
the information that you requested. Most of yesterday, and all of today has
been devoted to working with the Oregon DEQ on new developments. The
unexpected interruption put a hitch in my work flow.

| am going to compile the information you asked for with the information
that the DEQ has requested. For the DEQ we are routing the information
through legal channels. We are taking the time to make sure the
information provided is complete and accurate.
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Regards,

Eric E. Durrin
Controller

Bullseye Glass Company
3722 S.E. 21st Avenue | Portland, Oregon 97202 | U.S.A.
Phone: 503-232-8887 x103 | Fax: 503-238-9963
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ATTACHMENT REMOVED

This message contained an attachment which the administrator has caused
to be removed.

ATTACHMENT REMOVED

Attachment name: [image001.jpg]
Attachment type: [image/jpeg]
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To: McClintock, Katie[McClintock.Katie@epa.gov]
From: Matthews, Julie

Sent: Tue 3/1/2016 4:53:07 PM

Subject: RE: Color Glass Daily Update 2-29-16

One more little thing- | noticed that your header on the document is still dated 2-26-16
rather than 2-29-16. Perhaps you can change the one that will be posted on one drive.

Thanks

Juliane Matthews

Assistant Regional Counsel

U.S. Environmental Protection Agency- Region 10
1200 Sixth Avenue, Suite 900, ORC -113

Seattle, WA 98101

(206) 553-1169

matthews. juliane@epa.gov

From: McClintock, Katie

Sent: Monday, February 29,2016 10:56 PM

To: Averback, Jonathan <Averback.Jonathan@epa.gov>; Barber, Anthony
<Barber.Anthony@epa.gov>; Barnett, Keith <Barnett. Keith@epa.gov>; Bray, Dave
<Bray.Dave@epa.gov>; Bremer, Kristen <Bremer.Kristen@epa.gov>; Cunningham, Roylene
<Cunningham.Roylene@epa.gov>; Dalrymple, Anne <Dalrymple. Anne@epa.gov>; Davis,
Alison <Davis.Alison@epa.gov>; Davis, Matthew <Davis.Matthew(@epa.gov>; Doster, Brian
<Doster.Brian@epa.gov>; Downey, Scott <Downey.Scott@epa.gov>; Fairchild, Susan
<Fairchild.Susan@epa.gov>; Field, Chris <Field.Chris@epa.gov>; Fleming, Sheila
<fleming.sheila@epa.gov>; Franklin, Richard <Franklin.Richard@epa.gov>; Fried, Gregory
<Fried.Gregory@epa.gov>; Froikin, Sara <Froikin.Sara@epa.gov>; Hall, Chris
<Hall.Christopher@epa.gov>; Hastings, Janis <Hastings.Janis@epa.gov>; Hedgpeth, Zach
<Hedgpeth.Zach@epa.gov>; Holsman, Marianne <Holsman.Marianne@epa.gov>; Ingemansen
Dean <Ingemansen.Dean@epa.gov>; Johnson, Steffan <johnson.steffan@epa.gov>; Kaetzel,
Rhonda <Kaetzel. Rhonda@epa.gov>; Keenan, John <keenan john@epa.gov>; Koerber, Mike
<Koerber.Mike@epa.gov>; Koprowski, Paul <Koprowski.Paul@epa.gov>; Kowalski, Ed

2
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<Kowalski. Edward@epa.gov>; Leefers, Kristin <Leefers Kristin@epa.gov>; Lynch, Kira
<lynch.kira@epa.gov>; Martenson, Eric <Martenson.Eric@epa.gov>; Matthews, Julie
<Matthews.Juliane@epa.gov>; McLerran, Dennis <mclerran.dennis@epa.gov>; Mitchell, Ken
<Mitchell Ken@epa.gov>; Moon, Wally <Moon.Wally@epa.gov>; Narvaez, Madonna
<Narvaez.Madonna@epa.gov>; Owens, Katharine <Owens.Katharine@epa.gov>; Page, Lee
<Page.Lee@epa.gov>; Palma, Ted <Palma.Ted@epa.gov>; Pirzadeh, Michelle
<Pirzadeh.Michelle@epa.gov>; Rimer, Kelly <Rimer Kelly@epa.gov>; Rodman, Sonja
<Rodman.Sonja@epa.gov>; Smith, Judy <Smith.Judy@epa.gov>; Stern, Allyn
<Stern.Allyn@epa.gov>; Stewart, Michael <Stewart.Michael@epa.gov>; Stifelman, Marc
<Stifelman.Marc@epa.gov>; Taylor, Kevin <Taylor.Kevin@epa.gov>; Terada, Calvin
<Terada.Calvin@epa.gov>; Terry, Sara <Terry.Sara@epa.gov>; Thrift, Mike

<thrift. mike@epa.gov>; Throwe, Scott <Throwe.Scott@epa.gov>; Tonel, Monica
<Tonel.Monica@epa.gov>; Wendel, Arthur <Wendel. Arthur@epa.gov>; Williamson, Ann
<Williamson. Ann@epa.gov>; Wroble, Julie <Wroble Julie@epa.gov>; Yellin, Patrick
<Yellin.Patrick@epa.gov>

Subject: Color Glass Daily Update 2-29-16

Here is the daily update for the day and the link the onedrive below. I've heard some
people are having trouble with access. Let me know if that happens as we might be
using the onedrive for FOIA data collection and we will need everyone to have access.
Please also give let me know of anyone not in this email who might have responsive
FOIA documents.

hitps:/lusepa-
my.sharepoint.com/personal/meclintock katie epa gov/Documents/Colored%20Glass

Katie McClintock

Air Enforcement Officer

EPA Region 10

1200 Sixth Avenue, Suite 900, OCE-101
Seattle, WA 98101

Phone: 206-553-2143

Fax: 206-553-4743

Mcclintock katie@epa.gov
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To: McClintock, Katie[McClintock.Katie@epa.gov]
From: Matthews, Julie

Sent: Mon 2/29/2016 9:39:14 PM

Subject: Fwd: Reply to your email to the EPA

Sent from my iPhone

Begin forwarded message:

From: "Hastings, Janis" <Hastings Janis@epa.gov>

Date: February 29,2016 at 11:48:05 AM PST

To: "Downey, Scott" <Downey.Scott@epa.gov>, "Moon, Wally" <Moon. Wally@epa.gov>
Cec: "Fleming, Sheila" <fleming sheila@epa.gov>, "Kowalski, Ed"

<Kowalski. Edward@epa.gov>, "Matthews, Julie" <Matthews Juliane@epa.gov>

Subject: FW: Reply to your email to the EPA

FYI

From: Barber, Anthony

Sent: Monday, February 22, 2016 3:57 PM

To: Smith, Judy <Smith.Judv@epa.gov>; Holsman, Marianne

<Holsman Marianne(@epa.gov>; Hastings, Janis <Hastings.Janis@epa.gov>
Subject: FW: Reply to your email to the EPA

Here is the email that I just sent out to 8 people who have recently contacted us regarding
Portland air toxics issues.

From: Barber, Anthony

Sent: Monday, February 22, 2016 3:55 PM

To: Barber, Anthony <Barber Anthony(@epa.gov>
Subject: Reply to your email to the EPA

Hello,
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Thank you for your recent email to the U.S. Environmental Protection Agency, Region 10.
We appreciate you taking the time to write to us about the metals emissions in Portland
and making us aware of your concerns. As a member of the greater Portland community, |
take air toxics concerns here seriously. We are working with the Oregon Department of
Environmental Quality and others to help you and your community get the information you
need and to help find solutions.

The Oregon Department of Environmental Quality found a significant “hot spot” of cadmium
and arsenic during air sampling in Portland, Oregon near SE 22nd Ave. and Powell Blvd.
DEQ is collecting additional air and soil samples in the affected area, and is working
collaboratively with county, state and federal health agencies (Oregon Health Authority,
Multnomah County Health Department, and the Agency for Toxic Substances and Disease
Registry) to assess and mitigate impacts to public health. EPA is keeping fully informed
about this developing situation and is ready to support and assist ODEQ as needed. EPA
and ATSDR are evaluating these findings in relation to EPA health standards.

Additional information, including a link to air sampling data and a map of the affected area,
can be found at: hitp://www.deq.state or.us/nwr/metalsemissions.htm. DEQ's initial
findings are that the monthly average is 49 times greater than the state air toxics
benchmark for cadmium and 159 times the state air toxics benchmark for arsenic. Also,
here are two links to The Oregon Health Authority’s web pages that include more
information such as fact sheets on health concerns, gardening, information for health care
providers, and more:

httos://public.health.oregon.gov/newsadvisories/Pages/metals-emissions.aspx.

httos://public.health.oregon.gov/HealthyEnvironments/HealthvNeighborhoods/Documents/OHA Healthy Gar

At the bottom of this email I'm including a few Q&As that may be helpful to you. I've added
you to my e-mail list and | will let you know when new information is available from EPA.
Again, thank you for contacting the EPA. If you have any questions, please feel free to
contact me.

Sincerely,

Anthony L. Barber, PE
Director

Oregon Operations Office
US EPA Region 10
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805 SW Broadway, Suite 500
Portland, OR 97205

503-326-6890 (phone)
503-326-3399 (fax)
barber.anthonv@epa.gov

Some Questions and Answers

How is EPA involved and what is our role?

EPA Region 10 was briefed by DEQ one-week prior to their February 3, 2016 press
release. DEQ is the lead agency for implementing the Clean Air Act in Oregon and we are
supporting their efforts.

EPA Region 10 jointly inspected Bullseye Glass and Uroboros Glass facilities with DEQ on
February 10, to better understand the processes being used and the pollution controls
currently in place. This information will help us determine if further action is appropriate
under EPA authority.

We are reviewing records to identify other potential sources in the affected area. Federal
regional screening levels (RSL) are being compared with the DEQ state health benchmarks
in relation to the amount of contamination found in the study to better understand the health
impact. EPA continues to support the DEQ, OHA, MCHD and ATSDR efforts to assess,
monitor and communicate information as it becomes available.

Are we determining or confirming the air pollution and/or the source?

ODEQ is keeping EPA informed of their actions to monitor the situation and exposure
levels. DEQ conducted air monitoring at nearby schools and day care centers. DEQ is
conducting additional air and soil sampling is getting underway. EPA is providing DEQ
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with additional high volume air sampling equipment and filters to support this effort.

What federal air requlations apply to glass manufacturing facilities?

EPA has three national standards that potentially apply to glass manufacturing plants.
Whether a standard applies can depend on a number of factors, such as startup date, type
of furnace, and the amount of glass produced.

. A National Emissions Standards for Inorganic Arsenic Emissions from Glass
Manufacturing Plants (issued in 1986), which set emissions limits of 2.7 tons per year
for arsenic, or 85 percent control for existing glass-melting furnaces; for new or
modified glass melting furnaces, the limit is 0.44 tons or 85 percent control.

. Standards of Performance for Glass Manufacturing Plants (issued in 1980), which
set performance standards to limit emissions particulate matter (PM). Limiting
particulate matter also limits emissions of lead and other toxic metals.

A 2007 National Emissions Standard Hazardous Air Pollutants for Glass Manufacturing
Area Sources, which sets emissions limits for plants that emit less than 10 tons a year of a
single air toxic, or less than 25 tons a year of a combination of toxics. Manufacturers
subject to the 2007 standards must meet either a PM limit of 0.2 pounds of PM per ton of
glass produced, or a limit of 0.02 pounds of metal air toxics per ton of glass produced.

What type of pollution controls should glass manufacturers use?

Because glass melts at a very high temperature, a glass facility would need to use multiple
steps to control their metal emissions — including changing the pollutants from a vapor to a
particle using cooling or specialized sorbents and then removing the particles using a
control device such as an electrostatic precipitator or a baghouse.

Design of controls for these facilities is customized and complex and may include multiple
types of control equipment based on the types of glass the facility is making and the
pollutants the processes emit.
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Do we know any more about the USFS role or study mentioned in the news media?

The study was a collaborative effort between US Forest Service and DEQ to better
understand the sources and distribution of toxic metals, including arsenic and cadmium, air
pollution in Portland. EPA has requested a copy of the study as soon as it is published.
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To: McClintock, Katie[McClintock.Katie@epa.gov]

Cc: Smith, Judy[Smith.Judy@epa.gov]

From: Matthews, Julie

Sent: Wed 2/24/2016 10:15:27 PM

Subject: FW.: Metals Release - Media Monitoring Report 02.22.16
Media Monitoring Report Metal Release 02.22.2016.docx

Here you go Katie.

Judy will you add Katie McClintock in region 10 to your address list please.

thanks

Juliane Matthews

Assistant Regional Counsel

U.S. Environmental Protection Agency- Region 10
1200 Sixth Avenue, Suite 900, ORC -113

Seattle, WA 98101

(206) 553-1169

matthews. juliane@epa.gov

From: Smith, Judy

Sent: Monday, February 22, 2016 2:53 PM

To: Holsman, Marianne <Holsman.Marianne@epa.gov>; Downey, Scott
<Downey.Scott@epa.gov>; Leefers, Kristin <Leefers. Kristin@epa.gov>; Bray, Dave
<Bray.Dave@epa.gov>; Narvaez, Madonna <Narvaez.Madonna@epa.gov>; Fairchild, Susan
<Fairchild.Susan@epa.gov>; Hastings, Janis <Hastings.Janis@epa.gov>; Froikin, Sara
<Froikin.Sara@epa.gov>; Matthews, Julie <Matthews.Juliane@epa.gov>; Franklin, Richard
<Franklin Richard@epa.gov>; Kowalski, Ed <Kowalski.Edward@epa.gov>; Wroble, Julie
<Wroble.Julie@epa.gov>; Hall, Chris <Hall.Christopher@epa.gov>; Moon, Wally
<Moon.Wally@epa.gov>; Fried, Gregory <Fried.Gregory@epa.gov>; McLerran, Dennis
<mclerran.dennis@epa.gov>; Pirzadeh, Michelle <Pirzadeh.Michelle@epa.gov>; Koprowski
Paul <Koprowski.Paul@epa.gov>; Hedgpeth, Zach <Hedgpeth.Zach@epa.gov>; Fleming,
Sheila <fleming.sheila@epa.gov>; Field, Chris <Field.Chris@epa.gov>; Martenson, Eric

2

ED_000719_00031489 EPA_000334



<Martenson.Eric@epa.gov>; Ingemansen, Dean <Ingemansen.Dean@epa.gov>; Terada, Calvin
<Terada.Calvin@epa.gov>; Barnett, Keith <Barnett.Keith@epa.gov>; Kaetzel, Rhonda
<Kaetzel.Rhonda@epa.gov>; Wendel, Arthur <Wendel. Arthur@epa.gov>; Koerber, Mike
<Koerber.Mike@epa.gov>

Subject: FW: Metals Release - Media Monitoring Report 02.22.16

Here is the latest media monitoring report compiled by the Oregon Health Authority. It covers
the past 72 hours. Judy
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Media Monitoring Report — Metal Release
Social and Traditional Media

February 19-22, 2016

Good Morning —

This is a situation specific media monitoring report relating to the Portland metals release. This
report contains both traditional and social media sources.

Danielle on behalf of the HSPR Team
Traditional Media

Political
o Group heads to Salem to protest neighborhood air pollution (Portland Tribune)

o Hales, Kafoury demand state action on air poliution

o Sen. Wyden: Major loophole allowed Portiand pollution (The Columbian)

o Portland leaders criticize state poliution response (Washington Times)

o Portland leaders criticize state response to poliution (Bend Bulletin)

¢ Portland-Area Leaders Say They'll Create Local Air Agency, If DEQ Doesn't Act
(Jefferson Public Radio)

Environment
o Warning: Don't eat produce grown near toxic hot spots (KGW)

o New soil testing conducted for toxic metals in neighborhoods (KATU)

e Portland's toxic air: What you need to know about poliution hot spots (Oregonian)
o Nickel found in SE Portland moss could be heaith risk (KOING)

o Portland's toxic hotspots discovered as an after-thought (Oregonian)

Community health
o Son OK, but mom is ‘concerned for Portland air’ (KOIN6)

e Portland pollution: How does it affect you? (Oregonian)

o Portiand pollution discovered almost as afterthought (The Register-Guard/AP)
o SE Portland residents channel anger into action (KOIN6)

o Portland pollution discovered almost as afterthought (Statesman Journal/AP)

Schools
e How Badls The Air At Portland Schools? Good Question (OPB)

Local Univeristy Activity
o Toxic levels of arsenic found in Portland’s southeast guadrant (The Pioneer Log —
Lewis & Clark College)

o Reed College Cancels Ritual Plane Burning, Citing Air Quality Concerns (OPB)
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Related topics
o Winds blow small amounts of radiation onto highway (Statesman Journal)

o CDC says it underestimated cancer risk from Lumber Liquidators flooring (OPB)

Blog
o Portland Glass Makers’ Fluorine Use Deserves Scrutiny, Experts Say (Portland

Mercury)

Social Media
Online Groups — What they are discussing within the last 24 hours

e Neighbors for Clean Air Facebook.
o Comments:

* Unhealthy levels of Cadmium and Arsenic have been measured in North
Portland air for over a decade. Link to KOING article.

» True in Flint, true in Portland. "Race best predicts whether you live near
pollution." Link to The Nation article.

» SIGN THE PETITION: Hold Oregon DEQ accountable! Keep our air safe.
(They are delivering the petition to Salem Tuesday 1/23). Link to petition
and trip to Salem info.

» \When regulators start speaking the same language that people on the
fence line of industry have been speaking for years: our children's health
is caught in the blind spot of the Clean Air Act: "Pedersen called the levels
of cadmium and arsenic detected in Southeast Portland “alarming” and
“very, very high.” He said the federal Clean Air Act the state enforces to
regulate toxic pollutants is not enough." Yes! Link to OPB article.

o [Eastside Portland Air Coalition (A.K.A Inner SE/NE Air Quality)
o Comments:

»  What if manufacturing colored glass just isn't safe? Like lead paint?

» | want to say something that may very well get me flamed, but it's
cautionary. Please, as a group, be very careful about letting vigilantism
become the rhetoric. | think there is a lot of power in this group, but the
more | see this movement move toward an attack against people, the
more turned off | get, and | don't think that is the goal. That will kill the
power of this group.

» SO great to connect some faces with names and comments. Thank you! |
came away with a lot of ideas about how | can support what is happening
here. Again, thank you. Have we settled on a hashtag yet? (Or a couple)?
#airmatters #EPAC2016 #EPAC #breathclean #cleanairpdx #
cleanairmatters Are some off the top of my head.

Hashtags

¢ |t does not yet appear that any one hashtag has been adopted for this issue.
o Eastside Portland Air Coalition group is discussing the following options:
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= Hairmatiers

. H#EPAC2016

» #EPAC

= #Hbreathclean

»  Hcleanairpdx

= Hcleanairmatters
= Hfiltrateorvacate

»  Hbagthatstack
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From: McClintock, Katie

Location:
Importance:
Subject: checkin
Start Date/Time:
End Date/Time:

6s

Northstar
Bullseye

Other companies

ED_000719_00031451
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Wed 2/24/2016 10:30:00 PM

EPA_000339



To: Matthews, Julie[Matthews. Juliane@epa.gov}
From: McClintock, Katie

Sent: Thur 2/18/2016 3:49:17 AM

Subject: RE: Metal monitoring in moss in SE Portland

Thank you. This is the power point I was mentioning. I still haven’t seen the actual study come
through.

From: Matthews, Julie

Sent: Wednesday, February 17,2016 8:25 AM

To: McClintock, Katie <McClintock.Katie@epa.gov>
Subject: FW: Metal monitoring in moss in SE Portland

Katie- see the link below to the moss study.

Juliane Matthews

Assistant Regional Counsel

U.S. Environmental Protection Agency- Region 10
1200 Sixth Avenue, Suite 900, ORC -113

Seattle, WA 98101

(206) 553-1169

matthews.juliane(@cpa.gov

From: Matthews, Julie

Sent: Thursday, February 04, 2016 11:47 AM

To: Leefers, Kristin <leefers kristin@epa.gov>
Subject: FW: Metal monitoring in moss in SE Portland
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This is the moss study report

Juliane Matthews

Assistant Regional Counsel

U.S. Environmental Protection Agency- Region 10
1200 Sixth Avenue, Suite 900, ORC -113

Seattle, WA 98101

(206) 553-1169

matthews.juliane(@cpa.gov

From: Elleman, Robert

Sent: Wednesday, February 03, 2016 4:07 PM

To: Downey, Scott <Downey.Scott@epa.gov>; Matthews, Julie <Matthews.Juliane@epa.gov>;
Hastings, Janis <Hastings.Janis@epa.gov>; Suzuki, Debra <Suzuki.Debra@epa.gov>; Dossett,
Donald <Dossett.Donald@epa.gov>; Bray, Dave <Bray.Dave@epa.gov>

Cec: Islam, Mahbubul <Islam.Mahbubul@epa.gov>

Subject: Metal monitoring in moss in SE Portland

http://www lar wsu.edu/nw-airquest/docs/20150624 meeting/20150625 Donovan_moss.pdf

Robert Elleman

Meteorologist
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EPA Region 10, Seattle
(206) 553-1531

elleman.robert@epa.gov
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To: McClintock, Katie[McClintock.Katie@epa.gov]
From: Eric Lovell

Sent: Fri 2/19/2016 6:00:43 PM

Subject: RE: Request for confidentiality procedures

Ok, great, thanks! I’'m on it!

From: McClintock, Katie [mailto:McClintock.Katie@epa.gov}
Sent: Friday, February 19, 2016 9:57 AM

To: Eric Lovell

Subject: RE: Request for confidentiality procedures

Thanks Eric.

Let’s start with what you have for the refractories and I will let you know if I need more. It
sounds like what you have contains the info I am looking for.

From: Eric Lovell [mailto:eric@uroboros.com]

Sent: Friday, February 19, 2016 9:35 AM

To: McClintock, Katie <McClintock Katie@epa.gov>
Subject: RE: Request for confidentiality procedures

Yes, Katie. Did receive, thank you. Have not yet been able to find, let alone read, all the various
regulations cited however. Thanks for confirming deletion of the sample documents.

Depending on further distractions from local regulators, media management issues, etc., [ hope
to get an email out to you this morning with a start on the non-CBI information you requested,
with paper copies of further info into today’s mail. We are still accumulating the CBI documents
and will have them ready as soon as we are comfortable with the EPAs and DEQs ability to
protect them as long as they have them in their possession.

Question for you re: furnace refractories. I have on hand technical data sheets from the refractory
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suppliers for the types we are using. These list the material compositions, density, porosity, etc.
Will these suffice for you to confirm the materials we are using, or do you need MSDS for each
one?

Sincerely,

Eric L.

From: McClintock, Katie [mailto:McClintock. Katie@epa.gov]
Sent: Thursday, February 18, 2016 7:43 PM

To: Eric Lovell

Subject: RE: Request for confidentiality procedures

Eric —

I wanted to confirm that you received this and also confirm with you that we have deleted the
email you sent earlier from our server as we will with any CBI emailed to us.

Katie

From: McClintock, Katie

Sent: Thursday, February 18,2016 11:50 AM

To: 'Eric Lovell' <eric@uroboros.com>

Subject: RE: Request for confidentiality procedures

Eric:

The U.S. EPA regulations governing the receipt and handling of Confidential Business
Information (CBI) are found in Title 40 of the Code of Federal Regulations (40 CFR) in
Part 2, subpart B, 40 CFR §§ 2.201-2.215. Special rules governing CBI information
obtained under various environmental statutes follow at 40 C.F.R. §§ 2.301-2.311 with §
2.301 being specific to CAA CBI.
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In summary the regulations provide that when EPA requires a facility, like yours, to
provide information to it, you are entitled to assert a claim of business confidentiality,
covering all or any required information, in the manner described at 40 CF.R. §
2.203(b).

This section explains that to assert a business confidentiality claim, you should place
on (or attach to) all information you desire to assert as business confidential either a
cover sheet, stamped or typed legend, or other suitable form of notice employing
language such as "trade secret,” "proprietary,” or "company confidential” at the time you
submit your response to this information request. Allegedly confidential portions of
otherwise non-confidential documents should be clearly identified, and may be
submitted separately to facilitate identification and handling by EPA. You should
indicate if you desire confidential treatment only until a certain date or until the
occurrence of a certain event. Failure to furnish a business confidentiality claim with
submitted information will be construed as a waiver of that claim, and the information
may be made available to the public without further notice to you.

Information covered by a claim of business confidentiality will be disclosed by EPA only
to the extent, and by means of the procedures, set forth in Section 114(c) of the Act and
40 C.F.R. Part 2, subpart B. The regulations describe the procedure and the criteria
that EPA will use to safeguard the information from unauthorized disclosure and to
determine whether specific information is entitled to confidentiality. The regulations also
provide that should EPA determine that information is not entitled to confidential
treatment, the submitter of the information has the opportunity to challenge that decision
prior to the information being released. Note that emission data, which includes
information necessary to determine the identity, amount, frequency, concentration, or
other characteristics (to the extent related to air quality) of emission data, are not
entitled to confidential” treatment.

Information subject to a claim of business confidentiality will be made available to the
public only in accordance with the procedures set forth at 40 C.F.R. Part 2, Subpart B.

Let me know if you have any further questions.

Katie McClintock
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Air Enforcement Officer

EPA Region 10

1200 Sixth Avenue, Suite 900, OCE-101
Seattle, WA 98101

Phone: 206-553-2143

Fax: 206-553-4743

Meclintock katie@epa.gov

From: Eric Lovell [mailto:eric(@uroboros.com]
Sent: Wednesday, February 17,2016 11:26 AM
To: McClintock, Katie <McClintock. Katie@epa.gov>
Subject: Request for confidentiality procedures

Dear Ms. McClintock,

As we are preparing copies of our glass formulas to meet your request, I would like to have a
letter on EPA stationary, over your signature and title, that describes how EPA intends to protect
the confidentiality of them prior to the handover.

I realize we discussed confidentiality verbally during your visit, but due to the extremely
valuable intellectual property embodied in these glass formulas and furnace designs, I am
uncomfortable releasing them to EPA custody based solely on a verbal description of
confidentiality procedures. These formulas and designs are unique in the world, are the life blood
of this business and are of vital importance to us.
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Therefore, if you would then please provide in written form (electronic delivery accepted),
exactly how the department intends to protect the confidentiality of the documents from date of
receipt until the date of destruction, which offices will have access to them during that time, how
long they will be retained before they are not needed, and how they will be destroyed when no
longer needed. Perhaps the EPA already has a printed document available that covers this. I am
particularly concerned about EPA sharing with the Oregon DEQ, since public access rules in
Oregon allow for almost complete release of all DEQ documents.

Toward this end, George Davis of Oregon DEQ said during a meeting this AM that he could
simple review the formulas during a visit here, and would not need to collect copies.

Thank you very much for your attention to this request. We are continuing to make copies of the
batch tickets so they are ready to send as soon as I receive your letter. We can send the weekly
melt plans ahead in the meantime.

Eric

Eric Lovell
President

2139 N. Kerby Ave
Portland, OR 97227
503-284-4900x 201 T
503-284-7584 F
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To: McClintock, Katie[McClintock.Katie@epa.gov]
From: Eric Lovell

Sent: Fri 2/19/2016 5:35:13 PM

Subject: RE: Request for confidentiality procedures

Yes, Katie. Did receive, thank you. Have not yet been able to find, let alone read, all the various
regulations cited however. Thanks for confirming deletion of the sample documents.

Depending on further distractions from local regulators, media management issues, etc., [ hope
to get an email out to you this morning with a start on the non-CBI information you requested,
with paper copies of further info into today’s mail. We are still accumulating the CBI documents
and will have them ready as soon as we are comfortable with the EPAs and DEQs ability to
protect them as long as they have them in their possession.

Question for you re: furnace refractories. I have on hand technical data sheets from the refractory
suppliers for the types we are using. These list the material compositions, density, porosity, etc.
Will these suffice for you to confirm the materials we are using, or do you need MSDS for each
one?

Sincerely,

Eric L.

From: McClintock, Katie [mailto:McClintock.Katie@epa.gov}
Sent: Thursday, February 18, 2016 7:43 PM

To: Eric Lovell

Subject: RE: Request for confidentiality procedures

Eric —

I wanted to confirm that you received this and also confirm with you that we have deleted the
email you sent earlier from our server as we will with any CBI emailed to us.

Katie
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From: McClintock, Katie

Sent: Thursday, February 18,2016 11:50 AM

To: 'Eric Lovell' <eric@uroboros.com>

Subject: RE: Request for confidentiality procedures

Eric:

The U.S. EPA regulations governing the receipt and handling of Confidential Business
Information (CBI) are found in Title 40 of the Code of Federal Regulations (40 CFR) in
Part 2, subpart B, 40 CFR §§ 2.201-2.215. Special rules governing CBI information
obtained under various environmental statutes follow at 40 C.F.R. §§ 2.301-2.311 with §
2.301 being specific to CAA CBI.

In summary the regulations provide that when EPA requires a facility, like yours, to
provide information to it, you are entitled to assert a claim of business confidentiality,
covering all or any required information, in the manner described at 40 CF.R. §
2.203(b).

This section explains that to assert a business confidentiality claim, you should place
on (or attach to) all information you desire to assert as business confidential either a
cover sheet, stamped or typed legend, or other suitable form of notice employing
language such as "trade secret,” "proprietary,” or "company confidential" at the time you
submit your response to this information request. Allegedly confidential portions of
otherwise non-confidential documents should be clearly identified, and may be
submitted separately to facilitate identification and handling by EPA. You should
indicate if you desire confidential treatment only until a certain date or until the
occurrence of a certain event. Failure to furnish a business confidentiality claim with
submitted information will be construed as a waiver of that claim, and the information
may be made available to the public without further notice to you.

Information covered by a claim of business confidentiality will be disclosed by EPA only
to the extent, and by means of the procedures, set forth in Section 114(c) of the Act and
40 C.F.R. Part 2, subpart B. The regulations describe the procedure and the criteria
that EPA will use to safeguard the information from unauthorized disclosure and to
determine whether specific information is entitled to confidentiality. The regulations also
provide that should EPA determine that information is not entitled to confidential
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treatment, the submitter of the information has the opportunity to challenge that decision
prior to the information being released. Note that emission data, which includes
information necessary to determine the identity, amount, frequency, concentration, or
other characteristics (to the extent related to air quality) of emission data, are not
entitled to confidential” treatment.

Information subject to a claim of business confidentiality will be made available to the
public only in accordance with the procedures set forth at 40 C.F.R. Part 2, Subpart B.

Let me know if you have any further questions.

Katie McClintock

Air Enforcement Officer

EPA Region 10

1200 Sixth Avenue, Suite 900, OCE-101
Seattle, WA 98101

Phone: 206-553-2143

Fax: 206-553-4743

Meclintock katie@epa.gov

From: Eric Lovell [mailto:eric(@uroboros.com]
Sent: Wednesday, February 17,2016 11:26 AM
To: McClintock, Katie <McClintock. Katie@epa.gov>
Subject: Request for confidentiality procedures
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Dear Ms. McClintock,

As we are preparing copies of our glass formulas to meet your request, I would like to have a
letter on EPA stationary, over your signature and title, that describes how EPA intends to protect
the confidentiality of them prior to the handover.

I realize we discussed confidentiality verbally during your visit, but due to the extremely
valuable intellectual property embodied in these glass formulas and furnace designs, I am
uncomfortable releasing them to EPA custody based solely on a verbal description of
confidentiality procedures. These formulas and designs are unique in the world, are the life blood
of this business and are of vital importance to us.

Therefore, if you would then please provide in written form (electronic delivery accepted),
exactly how the department intends to protect the confidentiality of the documents from date of
receipt until the date of destruction, which offices will have access to them during that time, how
long they will be retained before they are not needed, and how they will be destroyed when no
longer needed. Perhaps the EPA already has a printed document available that covers this. I am
particularly concerned about EPA sharing with the Oregon DEQ, since public access rules in
Oregon allow for almost complete release of all DEQ documents.

Toward this end, George Davis of Oregon DEQ said during a meeting this AM that he could
simple review the formulas during a visit here, and would not need to collect copies.

Thank you very much for your attention to this request. We are continuing to make copies of the
batch tickets so they are ready to send as soon as I receive your letter. We can send the weekly
melt plans ahead in the meantime.

Eric

Eric Lovell
President
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2139 N. Kerby Ave
Portland, OR 97227
503-284-4900x 201 T
503-284-7584 F
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To: McClintock, Katie[McClintock.Katie@epa.gov]
From: Eric Lovell

Sent: Wed 2/17/2016 7:26:08 PM

Subject: Request for confidentiality procedures
removed.txt

Dear Ms. McClintock,

As we are preparing copies of our glass formulas to meet your request, I would like to have a
letter on EPA stationary, over your signature and title, that describes how EPA intends to protect
the confidentiality of them prior to the handover.

I realize we discussed confidentiality verbally during your visit, but due to the extremely
valuable intellectual property embodied in these glass formulas and furnace designs, I am
uncomfortable releasing them to EPA custody based solely on a verbal description of
confidentiality procedures. These formulas and designs are unique in the world, are the life blood
of this business and are of vital importance to us.

Therefore, if you would then please provide in written form (electronic delivery accepted),
exactly how the department intends to protect the confidentiality of the documents from date of
receipt until the date of destruction, which offices will have access to them during that time, how
long they will be retained before they are not needed, and how they will be destroyed when no
longer needed. Perhaps the EPA already has a printed document available that covers this. I am
particularly concerned about EPA sharing with the Oregon DEQ, since public access rules in
Oregon allow for almost complete release of all DEQ documents.

Toward this end, George Davis of Oregon DEQ said during a meeting this AM that he could
simple review the formulas during a visit here, and would not need to collect copies.

Thank you very much for your attention to this request. We are continuing to make copies of the
batch tickets so they are ready to send as soon as I receive your letter. We can send the weekly
melt plans ahead in the meantime.

Eric
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Eric Lovell
President

ED_000719_00031694

2139 N. Kerby Ave
Portland, OR 97227
503-284-4900x 201 T
503-284-7584 F
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